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10 

15 J;V^^^M^m@ £*VtV^„ 

^6>*lTV^ 0 S7^^/y (&fcte, ^nllfe (transposabl 

teW®l$T*fc5 i#£.ib;ft/rv^ 0 lE^tt^y b^^^J: Vftfrti 

St£*bTV^o ^1ti!j%-e^ h7^^^^V^^$^x*3»9 (Radic 
e, A. D. 1 9 9 4. Mo 1 . Gen. Genet. 244, 606 — 

25 6 1 2), T c l/ma r iner, h AT (hob o/A c/T a m) &£f£> 
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m%W}®*^tt) fabmfe&tix^z coo sumi e t a i M 1 

995. Nature 3 7 8, 8 7 3 ; I v i c s et a 1., 1 9 9 5. 
Mol. Gen. Genet. 247, 3 1 2-3 2 2 ;Koga et a 
1.x 1996. Nature 3 8 3, 3 0 ; Lam et a 1 . % 1 9 9 
5 6. J. Mol. Biol. 257, 359-366, *5J;t^L am, W. L. 
et al., Proc. Natl. Acad. Sci. USA 93,108 
7 0- 1 0 8 7 5). h9^JKf- t?W\ h7^>K/yot>tllbofcftI^ 

b<Dm&&£T*nm^&&MMtifcfei&m-rz>z. t&%abtix^z> (pi a 

s t e r k, RHA., 1999. TIG 1 5 : 3 2 6-3 3 2 JPlast 
10 e r k RHA., 1996 Curr. Top. Microbiol. I mm 
unol. 2 04, 1 2 5-1 4 3), b7^^/y©|^ y/Mt h9 

(IRs) *teS&&**i/r*5tK tB*H4>9^^*1f— 

20 tft#j~ete N Ac/Ds N S p 7 ^ U - * if i/^ y 

ba**Uffl$;h/r*3tK tT«ICfl^^fi^oTV^§ (Osborne a 
nd Baker, 1995 Curr. Opin. Cell Biol. 7, 
40 6-4 1 3), tt#n?fc*;fc. jfi^fcftoTt^J&SfrfrftTV^. fc*!U 

25 TV^o ^>g^7 3 ^xg^ ^7*77>f yVa, >fcMb4&fc £©*fflj|&© 
Jt^^^StteJfe^fcJix^D rosophila mel anogasterCO 
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-p^UtlsY Y t 7ls*i&^l/<DMm<Dl&W-i.Oti< V^oTV^VV (H a n d 1 
er et a 1 . N 1993. Arch. Insect Biochem. P 
hysiol. 2 2, 3 7 3-3 8 4 ; G i b b s et al. ol.Ma 
r . Biol. Biotech. 3, 317-326; *5it)?R i o e t a 
5 1m 1 9 8 8 J. Mol. Biol. 200, 41 1-41 5), t^?, 
Tel /to. a r i n e r r^V — KlJlt~5 * 3Jsa»fttt*rlS 

10 Sleeping Beauty (SB) ^ ^^Sf~^-lrfljffl 
UtMTclff7V7^/y (SB) <^<ig^£^3i1-5?£<|££ IT^S 

*BW»J:*5W"S?gH*i:#H:^ SB h^^^^lf— V%^mW3mz$5\-f5>£M%k 
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5 imw<Dmm\a-i.jkM. M>m, tthm^m%Wim, wttt^t^s mum. t 

^^*3j;t^fc h^^5S¥J:!9 5S^St><^^^e>tL5„ »©DN 

Z. Ivies et a 1 . ; C e 1 1 , 91:501 — 510 (1997) 

SJxT^JfcV^ ®^fBfl&(c:j3V^-t te. */a^a ^/^<£>1£31D r o s o p h 
i 1. a mauritiana ^bma r i n e r b =7 ^ Xtf^>ib^M£: tl. 

MX-f^D rosophila melanogaster ^PH^p- f-^V^. 
»JH4©a***6>. PH^^^-OttHSttlftWrSjL&^ofc. D r o s o p 
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h i I a»^x^x, AtMf^x, / Z<Ds^&fa\t^1tm9ce 
te N V^tb^^^PH^-c^te^tt^^^^^^ofc (Handler e 
t a 1. ; Ar ch. Insect Biochem Physiol., 2 
2:373-384 (1 9 9 3)), PB^ £XfV — 5t^^m^* 

(Gibbs et al.;Mol. Mar. Biol. Biote 
ch., 3:3 1 7- 3 2 6 (1 9 9 4)). *t>W3fc&ftfcJt*£«j ^ 9 
^T?J)5Tc 1/ma r i n e r b 9 isXtf^S V&a®^-CJiV>fc^\ 

^frb<Dmwmm±&&ffti&<fcmmzVM>^^b&fribtix^z> (z, I 

10 vies et al. Cell, 9 1 : 501-5 10 (1 9 9 7)), 
T c 1/ma r i n e r • 1 i k e b v V £ D frbS 

tf^&.fctfh^V^iW— ^^tfh^^^^y^fACMl-, SB b 
7^*V^it;SB h7^^f- if&^tfitulES 1 e e p i ng Be 
a'uty (SB) transposon s y s t e m# s &><5 0 COSB h7 

15 I/^Ttf^&fc btf>He L aJ|fflJia*3j;TJ«^!7^<Z>LMTKJNBJte^Abfci^| 
(Z. Ivies et a 1 . ; C e 1 1 , 9 1 : 5 0 1 - 5 1 0 (2 0 0 0)), 
-?!7^0K14#(emb r y o n i c s t em:ES)|SMAl^J(A. 
Luo. et al.;Proc. Natl. Acad. Sci.USA, 95: 
10760-10773 (1 9 9 8)) • t h)|itt^AtfciiA'(C a e 

20 norllabditis elegans) &5{5T cU7 ^X/^V^fc^ 
fetftylbtltiffl (G. Schouten et al. Nucleic Ac 
ids Res., 26:3013-3017 (1 99 8)) ftT^S,, 

25 fc9*7^T?^ lifc-RKDl^Ha^fct) 3. 5 X 1 0~ 5 lHl^@feT{S< , gffM<^|fB 
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tfc^^(SR Yant et al. Nature Genetics, 
5 2 5:3 5-4 1 

(2000)) tim&£tix^z> 0 Vfavte&b, z.<nm&<vh : 7^xtf^^m 

££oT, _B£<Z)J:5^ Zfolb<D SB ft b*%m^Xh, «^/H?5t^ 
15 \<?Z>- bfcWkmbte-oX^Z> 0 



25 *mmte, h7^*y$y^*m^xftmikfe^&®m£<Mmzmx-tz>8i 
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(1) b9^#^vSr = -K-f 5^fBfeiB2RIS:Wr5. * tbfcftBI^^ . 
10 ffect, -blBgESffiByflWu < i % 1 o(D5? ^ vtf K^M f ;H^tiT 

(2) £ fete:, Ma^Jt^Sra— K-t-S^fSfeE^JSrW-TS. ^Simiaft 

15 3gg l^lBm<D#HI$^c^m^o ' 

(4) JhlH h 7 ^^y^ttDNAlT'fcS, *B 1 telB*fc©¥l(R£*Lft:* 

(5) _b|5 yx^yyftT c l/ma r i n e rS^Sf?,, 3®g 1 
20 (6) ±Ef7^^/yttSleeping B 

(7) ±mmM(om.B^n, ^w.h'y^^y^Kfm^m^^^ti^tK 

25 (8) ^a^^^F^^Ai-5fci?)^^^tb5, 5 g 1 KHEsK<£>^ 

I 
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(i o) _bia^« N &-gt?. sKmm&^M&titcmwzfr^o 

(i 2) ±ia^^^ A §^6^/ A_bo^g^^v>x h^^xTjfif- 
5 V&ftmirZ, gig i ici|5«(D¥il^^fc^^ 0 

(15) _L§B^/Wbf2> ^&<£t>, CGffi^:fetf SCfc&^T^&i- 
S> 1 4MfB*£?V<:?*— 0 

(16) _b|B h7^#/yfiDNAlT'l)5 N ^@ 1 4 KlflE*fc<ZV<^ 

15 (17) JzfSh^V^yVteT c 1/ma r i n e r^HcJH-;*,. ^.n 1 

4lC|5«cO-<^^- 0 

(1 8) JifB h^^xK^VteS 1 e e p i n g Beaut y «r£tf, 3® 

(2 1) JiiB^te, 3SB 2 0^|B«©^^— 0 

25 (2 2) _h|B«^ "ftSiSb^JHBjaSr-g'tfx ^g 2 CHcfBfc<D-<^~ 0 
(2 3) _h|ffl»J»Wt % Wo*SI»llia«r^tf x 3SS2 0{:EtW^% 
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(24) ±^mm*m*.£*izrsj*±<Dfcmz^Th5>xtfy t ~ 

(2 5) iff A±|^jfA§tv5^S^luttT h?^*^— tf&fls 

@a?ij « ?vw& $ fix v <> § s mj&m 0 

< t-hi^cD^^u^v^^f-Mt^fix^^, mm a 

io (27) Jria^^wbt* N ^jfe<fct>. cGsa^jm^sttscmssv^^FiaE-t- 
6, 3jg 2 6 tesafcoawflSo 

(2 8) Jhffib7^aK^^ttDNAST?*>S^ m @ 2 6 KlflB4fc0>j|HJ|&, 
(2 9) _b|B h 9 f*T c 1/ma r i n e rSUcJR"*-^ gig 2 

15 (3 0) ±Ef7^#/y|tSleeping Beauty^, 5 

g 2 6 fcfS^J&BJI&o 

(3 1) ±|BSfM^*te-f-tt. ±lBh9^#^^tCfWHT«fc3g|SStt5 

/K * ftfflljft ft fcl^A ±15 h v is x 1/ > \Z Ym RT£B fc:3£S|$ $ *b# 

5, 5Cg 2 6 K:|B*fc©*IBJI& 0 
20 (3 2) ^afce-T-SrltirttC^A-t-Sfefelzi^ffl^tLS. 2 6 {dfB^ 

(33) _his«^ N fm&toHMfottt*. «s 2 6^ia^« 0 

(3 4) ±|B<W&W: % n£fLSMfc»IJi&Sr&tN ^@2 6fcfa^(D» 0 
(3 5) _h!B$Bifete s \f<>1tmWfo&iStl, g 2 6K:tB*t0>!HJfio 
25 (3 6) h7 >X78>ri/&=i~- }*1r&mmsffl x teXTfiffiMoltte?-** — 
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(3 7) JblB^^Wktts ^fc<fct> % C GIB^IJ 1^*5 lt5 CtCifcV^fiqQEi- 

(3 8) ±iBh7^^/yHDNAS-C$>5, ^@ 3 6 lcl|B^(^Jffi.^o 
5 (3 9) ±|E h^^X/K^^fiT c 1/ma r i n e ^@ 3 

6 \z.&m<?>mmo 

(4 0) ±|E h7^^/y»S 1 e e p ing Beauty ^lirt^ *1C 

s 3 6 iz^mommo 

(4 1) -LlBBfMojtfe^te, ilBb^^^^y^l-fFSJRTtg^^^tbS 

<5* :®B 3 6 ^|B^(Dj|i.^o 

(4 2) ^5t^§r0^^Ai-6^:^^ffi$tt5> ^@3 6^|B^ 

• (43) _hiam^i, mm±mm%^&. &B4 2\z.&M<Dm.m 0 

15 (4 4) _biam^£. «#Si»«I«a»Sr^tPx 9l4 2i^f(Dm 

(45) jLfB*&*fctt % tf^i&mmtttt, mn4 2\z.mm<Dm.Mo 

(4 6) b7^^/^3- Ki-$*HMB2Rk d3J:U«0fM^3t^Sr=t- 

20 (4 7) JhlB^^/Hbf*. 'J>ft<ki>, CGmmz&l-fZ>Cfc$5\,^XW&-t 

(4 8) ±fBb7^^/V«DNAStfc5s 5 @ 4 6 riB*fe<75^ 0 
(4 9) _k!Eb7^*^VteT c 1/ma r i n e rltltS, ^SS 4 
6 &ClBifc(D^ 0 

25 (5 0) ±Ef7^^/y«Sl eep ing BeautySrttf, S 

@ 4 6 ^ism^^o 
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(5 2) _h|B&4fett, JH*£*«r-£tN 4 6^|B«fe05^ o 

(5 3) _hfE£W3\ «fc?LS)«&«r£if % *B4 6Rl|B<fc«Ofe4fc. 

(5 4) _hlE£W£, IfoWm*^^ ^14 6^|B^(D^ 0 

(5 5) ±IBFfM^3t^fi, _htB£*K:&*L>&V\ 3gg 4 6 fc:fB^<Z>£: 

(5 6) h^^X^a.^y^^^^-t-S^fe^^^o-c^ 

b. ±mmm^x^ mm<D&m<D&nmk*femm®:irZ)TM-, 

- d . mm^m £ thtz. ±m±mmm *m v ^x&.m z> Jin. 

(57) jiib^^ % mm^m^n, 5 6^is^<d^ 0 
(5 8) ±ib^}^ m%mm^^ ^@ 5 6^iamo^ 0 

(6 0) ±ie^^, K^^^tp, «i5 9\z.mm<D^m 0 
(6i) ±ib^«, »#?L»^tf, 515 9Kmm<vxm 0 a 
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(6 2) _b!B&tti± % tfottSSrgtf, 3®S 5 9 fc|B«^^& e 
(6 3) b9^S^a = y^^4fc«rfW'f-5fc«)0'¥s' f"efeoT % 

(6 4) $e>^ N ±mmmft^te£zphy>'*?$^—^<Dmmm%mMi.-tz> 
(6 5) h?>xns*si'&a-Firz&mmm%:*f'tz, mmztitcmmft 

(66) ^<tt>2o iRjs^iH^ii <75 m ttit 5 ^is?ij ^r-^tf m 

H77^yM-fcot, ±fEi£2fiRj£^ia?tJte N b9^#f-l?li:»#t 

(6 7) ±mmmmm\^ ^at-fr?-©^^ £t>— if&srg-tn ^@6 6t 
(6 8) ±^mmmm^ ^ t>— <xD%;ummmm*-$te , 516 6 
20 (6 9) ^mmmnmnm*. yv*?-?—^ ^^^—^t^^-^u^ 

6 6 fclBg^^g^^^ > K 
25 (7 1) iilElfflJ^ mm^-Vlb^s «i 6 6Jcl|ES(D^7^^^^h 0 

(7 2) Jb|a«^^g{,^^^^^^ / fe^ ( ^- e ^5 N Jgg 7 1 fciB^^ 
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(73) ±m&mhm*, m%W}m~?hz>, 7 2\z&m,<omk"7 

(74) _hiEi#fLWj^» N m^m^mf^m^h^>, ^§73^15^ 
5 m^y^^>h 0 

(76) iiE^& < t % 1 o wit^iRismK^j^, mzm^ 2 0 % u < « 2 

10 (7 7) .bfah^V^^if— tffi. SB^WItfcS, ^@6 6^|B« 

(7 8) JtiEh^^f*— iff*. IB?iJ#^3fiI^bT^$K £^8 0%<£> 
T5:/^[^H4^-r5. ^@ 7 7{d|B«^m^^^^^h 0 
• (79) J-!E4>/£ < £ •& 1 o<Z>»ftfi^iaW4>ft < £ t> 1 ocdIlMH^ 

(80) _hlB4>ft < k ^ 1 o(7)j^^lH]^iH^J^^^ < £ % l o^ii^J^ 

mm&&fr, ±iB]i:^jsmE^j«, ia?u#-5§-2 2~2 5 izmmztiz&wmm 
20 ^k&^j^si^frs.'gcg 6 6 i^mm^mmy^ 7*1/ k 

(A) 4>ft< t h 2o(D^t^SmiH^J(DPm1^{iBi-^)^lH^J^tP^^ 
77^yftfcoT, JilB^lHjRmia^J^, h9^^* 0 if-if^^-t-S 
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( B ) h 7 ^ ?Kif — if * fi h 9 >- * t? <Sr a — Ki~ 5 

(8 2) ±|Bh7^^^1f— ; fe?tt N SB^^^ftfcS, SI8ii:Bi 

(8 3) _b|5 h^^^^f 4 — ^Ht % K^J##3fc|B*$tl/5T^ /^SB?iJ£ 

10 (8 4) _h|Bb7V^5Kif— 1?«r=i— K-*-5»HfcH: % tt^AlMI 
(8 5) 3/7*^ K*fe«!>-r^^-<^^ — fettl-g^, iilB^^S: K 

15 (86) l&mn???*^ M3u ^Jt^f-Sra— Ki-«K2?!l©i>J&< i: 
fc— WSrgtN 8 1 telBft©&ife$CA2'*"7 t A 0 

(8 7) ±mWm.77?* ^ H*. ±&tffl&<D*p\z.^ v h ; 

20 *t5, 8 1 fc|B*5©SEBWA^^^A 0 

(8 8) h^^^^xczsy^^^ItSfcfeC^Tfeot, 
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(8 9) ±m&m\$-mm^ $mmm. mmm, ifn^^xmmm^tn^m 

5 xvmtR&tiz, «@ 8 8 ™<fc©^jSfe 0 

(9 0) Jb|B&4feB\ tfo#S*fcf4«^-eS,5 N 3®g 8 8^|2«fc©^fe„ 
(9 1) ±|B^#J^ v^Jfcl^y M?S>5, ^@ 8 9{c|5*(D^fe 0 
(9 2) ^ift*SBB&^©DNAH:^Ai-Sfe»©^&T?*>oT, 

15 ;£r& 0 

(9 3) h^^^^-^^JilBiBJ^^^A^SXm^^-rS, 

(9 4) ilBh^^iF—iff*. BB^J#^3 £%8 0%<D^fi« 

20 (9 5) _h|B^f* N _h|B b 9 Ki-StffSl^tfx *SS 

9 2 j!l|B*0^«fe 0 

(9 6) ±iab7^^^if-if^=t-Ki-^w«. mm^y^Kna.^^ 

(9 7) ±iBN7^*^1f— iftt, M^T^Sg^m^S. 9B 9 5\Z 
25 fS«©*-fe 0 
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o 9) ±mmmmm, ?i"<?m.*^—Y-tz>^ ^ 9 2^is^co^fe 0 

(10 0) _Lie^m@a?iJ^ -sr— # — ^y/^I^a- Ki~^ N 
5 (10 1) IfflJB^f^cD^iB^J^iij^-lirSfc^^fe-efeoT : 

±ibd n a © m ~ ©fig ^ ±mmmm&\ 

• (10 2) Ji|5«ODNAf* N ^/ADNATfcS, « S 1 0 1 KlfEifecD 
15 jj& 0 

(10 3) _h|Bf|— ©feSte. IfeMDNA-efc^, 5110 l^m<D 

(10 4) _blB^-cofeS^ ^MDNAl?fc5, 1 fc|E«<D 

20 (1 0 5) ±|Bh7>-^^lf-iff4 s ±iElffli&^«@££ L-C^A-TS^ Jg 

1101 iZLmmtDXtixo 

(10 6) «ft<D»te^&|l35£1-5fc&©#&T*fcoT : 
'Pt£< h ^ 2o(D^|^^miB^J©WMig-r6^iB^lI^-S-tf^^7 7^ 

{ 
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10 His % ffi£&<z>£&a** C p f ;Hkt|It§ - i ^^f, 

HlAtt, ^A^fBP*&2&&fc<J:5ip.— atr— <E>S p t 1 c 2ie^o 
SB h 7 y ^ ^ / y©iA*5 iUipCRiCiS h^^/K^VijO!? WL-tf^ttL 
: rn^y^ N SE^ : 1 o x PgBtfu £"0? (=p : -f 

15 y KPCR^-f^, fV^I : KcDfWJ, CAG : CAG^n 

. I R/DR-R$3j;t;iR/DR-L : >& I R/DRI3 

«fct52fe I R/D R. X b : X b a I N B *• B a mH K K : K p n I „ 

HBIi, E S|JBfl£©S p t 1 c 2 5t'fe^J^-e^SB hy^Xtf^XDWV 

20 mis&TF-po sp 1 1 c 2 m^micmm^x^ a vtc sb h^^^y^ 

^tt^ES 1 1 5^n — is (s<*/VA\Z.^-t) & N mp&&1RV1tm&M<D S 
B h^^^^if— if (b^^X/Kif— tf+) mt5pSB10*fctt, D 
DE#^^7 as&g Ufc^tttD S B h^^^^if— t? i?-) 
^Mt5 p SB 1 0-DDE (Ivies, Z. , P. B. Hackett, 
25 R. H. P 1 a s t e r k, *3«fct^Z. Izsvak. 1997; Cell 9 
1 : 5 0 1~5 10) T^7^7x^M, s '^ka. KijsM- J; 5 fcu 
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^y'KPCRT'X^ V—-l/tfVtCo P SB 1 0©4*RH^fcoV^4o© 

1 /t g^MDNAfflLT, ^h^^^^ai^-i/a ^CiioV^T 8 /t gC3 
^ADNA^^-r^tfc, pSB10©M (2 M g) fe^rrS 

<0|l&tt P C R ©^BcSS J^t^S B h 7^ ^if — t?<Z>3S^I l/^/KO R T - P C 
Rft$r<D%£%z%ft(D/<*MZ.^'i- 0 Ac t b : 0.T?^y o 

4«ttft^^/^DNA«, Hp a I I^fbStbfc^ofc.,, r 
©lFU^M^/WbC^Sr^-r o — ^ ESI 15^p-«©^MDNA 

tt, ES»m^, Hp a I I^O/hpj^M^/Hfcr.^^i- 0 H^l : 
15 Hp a I I (H) siifcteMs p I (M) X : X h o I fifP-fifco KM, KX 

M*3it;KXHU- ^fc&ttSHp a I I -Ms p 177^ is f^©0. 

20 a) ^SfcfrifcSraH-. f>7^'/yDNA(pTransCX-EGFP: 
neo, Horie et. a 1 . PNAS, 2001) £r N SssI Cp 
if^T. fcb^Cfe^^WkbT*3<„ (ME 
L cell) f7^^/yDNA ^Sleeping Beaut 

y (sb) m&mmthfcmAirz 0 w^^dna«u ^^^^ 

^td±t*S$^J5 3 5 8 b p <DP CRMyn&l&mirZ. 

18 



WO 2005/003342 



PCT/JP2004/010090 



b) PCR©M^f 0 *?7WbUfc h7^^^/^^|g|i:*|: 

R§-^- CAG:CAG/n^^ EGFP : j^-feig^* p 
5 A: tKUA fl-Anv^-^vK L:feIR/DR, R:*IR/DR, M:^ 
^/Hb. N: Wt^Mt, NC : ^^f^^y^wV (MEL ce 
1 1 *f /ADNA), 



XTKi/^^i-s^o^^^Sr^i-ia-efeSo Ate. «^©7p 

is 

ACS) #*r„ : *^a©JNBJ6 % Hv^^W^n-V. 

@3Afi, •k\z$5l?Z>, DNA^^vWb© h7^JK/^!) ffl 

20 L^/&— ©S»*Sr^1-— - 09|"e*>5o 

BUm^-f^n — i'jfc&G) 1 w g^fettl 0 n g ^7r^ y KP CRtDfc 
UT^fflLfCo f^D-yfcov^, 10©PCRSrffofc. (B) 
25 ^ftD ; (C) ^IrJ I 0 NC : ^^7*3^^1- /W£ LTO h7^7i 

x 

^ h LTV^V^/ADNA, M : 1 0 0 b p 9^— „ b7^^/>ft© 
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It. MTF&ofc&m&thZ-T'^xii ^m^u^ir 0 b^*5v^t, feft^^Hb*3 

Ttfy^&^-e&So En s emb 1 at^-y^^— N 

nm^^-h^t^^- 0 2o<Z>#A£i5{& (M2 S^oilFM2 L b^ZtlZ) & 

15 IH^bfco V»<oa>0)^i3 — (M2S, M2L, M4*5 J;tfN 1 ) M&frS 

ni4D« N t c mmz.Rm-r* ^/Hb©^# 0 Y^y?-*?*^ ©^jt^-h 

®5 (A~F) te N ftm&Ott: h : 7l'*7$yXDm&\<DT7 4l'* ^ bTfcS, 
X0 1 0 0 5 (1~1610) % Z 2 9 0 9 8 (1 5-1 7 8 7), Z2910 
25 2 (1 5~1 7 8 7), U 1 1 6 4 1 (1 8 8-1 4 5 1), U1 1 6 5 2 (1 
46 — 1442), L486 85 (1 — 1 4 5 5) (D^r ;VT =7 4 * Is h [^L 
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5 0 6 Ate, I R/DRfcjo^5CpG^J{4*5j;^h7^^^f i --^^ji 
^^Hlo H^L : C p Gg|5{£ 0 

@6B~E(1 UtiSB h 7 ^^/Klf— K (N 1 2 3) 7?G9«^ 
^kSb^tJjgv^ bTyt/f (Electrophoretic - Mobi lity Shift Assay = 
EMS A) Sr^-fo 

10 0 6B*3,J:tJ!C|i s I R/DR-L©3 4 b p©««T*#^M 
N 06D*3j;U!E}^ 3 00bp©IR/DR-L77^^M1l 

Ml2 3^f K (1 6 0 0~10 0ff|?©ii^K) t^U 
15 i^V/^H^^Mbfc, 

HI6D^^-rj; 5t£. 2M9vWfcI R/DR-L77^ >- Mfefcte;* 5vV 
20 fbIR/DR-L77^yh^ #^V^fC^#:o^/&<Z>fc£>{;i N i#* 
i~6?i^^N 1 2 3^y^ K (5 1 0 0-1 6 0^^1^ K) £21 

0 6 E^^-fJ: ? Rl N fH^fvWfc I R/DR-L77^ ^ b^^n— 
LTg^Us ^X^Mk3itM*^Mk<D I R/DR-L77^ ^ h^, 
25 if^f (5 0 0-8 0 0 0{g^/HipJ<D^n-:/) -C\ M^m^t UT 

^ffibfc: 0 Unme t : #M ^VWfc> Me t : 5VWf^ F : j^tt^n — ^\ 
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C'm.&foo ^#1 (CI) *5£t5C2te\ tfl^fl^ IR/DRfe«<Z> 
Nl 2 3-<^K0 1*5«J;tJ?2^0^^-r (Ivies, Z. , P. B. 
Hackett, R. H. Plasterk, *5£tFZ. Izsvak. 19 
97 ;Cel 1 91 : 501-510) , 

5 

0 Ch I PT^i^^&V^^W^frbtcSB b 9 ^ ^$H$ 0 

p cRmmmm%&f&ft<vT<Dm^mt u-c^i- 0 : 1 o x 5 1 imsu 

10 H7B*3j;tJ*CW: x »tfcDNA©PCRMo EI 3 *5 £U?4 «t 5 

fc> ^n-y5M3^j;tF5U3 (B) ft fetffcl* n — V 6 M 1 1 *3.fcTJ« 6 U 
1 (C) £r N -ttu-^ti/x ^^n — yRL 5*3j;tfRL 6^bfl^Ufc„ gAfe 
J:t«fc»UfcDNA©5««:BHfr^«r^*rL,fc. AcH3 :^TWH3, 
MeH3K9 :$iMJ^f;HbH3K9, no Ab 

15 u-/v 0 7 5 9- ^2. 1 *3£tfj3 -/h^n If Sfefctffc^oJtteffefeSt 

13 -/Js^n tf v K^3SS«5M3^T-fe^V/H3pi^^*3V>TI^C-C 
-/h^ntf^@a?W x £©Pi$tti:*3VvcT$ 9— if 2. HB^JfctfeLTtt-ffc; 
^^Ktt^ ^W^tmt5^/ADNA©^Ifif|^ft5f5T?fcS. T 

HI<K TGFPj .^GFP5t^Sr#9fe-t-5o *K*B*T?« N itfcU S 1 e 
25 eping Beauty (SB) h 7 >-;*tf?y ^^y^T -McjStf-S h 9 i^* 
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t^HSo — ^ H'f'fclfcvvtfix TSBJ» Sleeping Beauty 

5 TOfl :SB (Sleeping Beauty) h 7 ^.X JK^DN A 
^IB^lJ (GENBANKli#tL4 8 6 8 5), 

m&m^ 2 : sb h 9 tf-^—wmmmo 

ia^lj#-^- 3 : SBF7 isxtf^—UcDtf V ^7°^ K@B^J„ 

io mzm^s : &fcmm&\<Dmwtm$Q 0 

m^m^r 6 : T g T P - 1 U<£>^SH?l], 

7 :TgTP-2L (ommm^k 

ia^lj#-^ 8 : T g T P - 2 XJCDmWiWM* 

mzm^- 9 :T g TP-3L (Dmmmm 0 

15 SE^JS-^-l OtCaenorhabditis elegans &3fc<Dm&& 
I*T c 1 ^mia^lj (GENBANKliMX 0 1 00 5), 
IE?lJ#-*§- ll:Caenorhabditis elegans &5j$<Dlj»tt 
M^T c 1 (£>T3: /^SH^lJ (GENBANKSttfX 0 1 0 0 5), 
IH^!J#-^ 12:Drosophila hydei &3fc(DM i n o s - 2 <£>^ 

20 ^gfi^fj (GENBANKSiffZ 2 9 0 9 8), 

lB?IJ#-§- 13:Drosophila hydei &5fc(DM i n o s - 2 <£>T 
5:/^ia^lJ (GENBANKlt#fZ 2 9 0 9 8), 

IE?lJ#-§- 14:Drosophila hydei ft^OM i n o s - 3 (Dm 
(GENBANKlittZ 2 9 1 0 2), 
25 IE?!l#-*§- 15:Drosophila hydei &$:(DM i n o s - 3 ©7 

♦ 

(GENBANKli#fZ 2 9 1 0 2), 
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BB3?0#-^ 16:Haematobia irritans &5fc£>'H i 2 ma 
r i n e r OWH^H (GENBANKlfitfUl 1641), 
SE?lJ#-5§- 17:Haematobia irritans &5fctf>H i 2 ma 

r i n e r (OT^/WlWM (GENBANKSfttfUl 16 4 1). 
IB3?!I## 18:Chrysoperla plorabunda ^jfeCDm a r 

i ne rCD^IS^J (GENBANKSif^Ul 1 6 5 2) 0 

19:Chrysoperla plorabunda &5fe<Dm a r 

i n e r (DT ^ / StlE^U (GENB ANKltftU 1 1 6 5 2). 
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m&m^ 2 8 : £L\Hmm.m<DM 

IB?IJ#-5§-2 9 : p CMV-SBd^(7)PCRiiiIiI^ffii-5)«lRj#iH^J 

@a^J#-S-3 0 : p CMV-SB^fe©PCRi#iijSfc^i-5^fRj#ia?ll 

iB?lJ#-5§-3 1 : 1 U 

I2?U## 3 2 : ~7 ,= 7>i ^?*~E G F P - 1 L 

IB?iJ#-?§-3 3 :/7^fv-HYG-lU 

IH^IJ#-§-3 4 : ^7^v-TK- 1 L 

IE?iJ#-S§-3 5 : 7*7^-7-Ml 3 F 

ia?U#-5§-3 6 i^^RMCE-DLl 

IH?lJ#-5§-3 7 : 7°7^v-RRMCE- I L - 1 
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m&m-%6 2 : 
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: SB- 1 L^^— 



20 ox, ^©si (M&ff, mmvm&fi r a j. r a n_k rthej 

fflfc<D&&<D TeinJ, TderJ, TdasJ, TdieJ ft £f*3 J:tF-t©»SE 
fltf^x \km(O^M^(D TunJx i"une_U H ej, U a j ft if % 7x^/fyffc 
*5Jt5 Tunj, run aj, r e 1 j N l"laj ft £\ flfc©W»Kl*5lt5*tJiS-t-5 
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tf?y>-£ bTte:, MXL^> SB f7^#/^ (Acc. No. L48685) 
SBF7 V* ^if — ^ (IB?lJ#-f- 2 % 3 K 1B?IJ#-^ 1 0 ~ 1 9 l^t" 
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<D <fc 5 teRIMmfWM t LTft tz. t IB?<I#-*§- 2 2 ~ 2 6 tolE^JSr^f 

ing Beauty (S 

B) h^^-^^f^V^^^A (Z. Ivies, et al.Cell 91: 
501-510 (199 7)) ^SaMttTATffe^, f-^^TKy*^ 

Yy^^^/ly^^mnt Uta, #!l?LFfTA, ATAT, TATAT 
^/Hb-T § r t ic £ o $ thfc 0 

— ^^rttRl- = — F LTV^ S B^M £ . h7 V* jjfif -if Ufc 

25 1 oxP^fA^V^T, BP*> 1 o x PB^iJSr by V^stflf— ^m.^^oom 
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x # ✓ ^ izi ttlt © t> o W^te^iS © t> © 3* 0 , wttfe^rv Nfti 

£?£b< ^.mariner ^-77? U — <Z>* S"*— «:JSVn#J5o 09 
10 UT, Tel, SB, Minos, T x r , Tc 3#GD f7^^/V77? 
D *— , Caenorhabdit is elegans,Mosl, Hyal 
ophora cecropia #<£>m a r i n e r h *7 l^X^y^? t ^ i> 
— •Pogo-Tigger, "4^©P o g o f^^^/^T^ U — 
if (RH Plasterk et a 1.; Trends in ge 

15 netics, 15 :No. 8:3 2 6-3 3 2 (1 9 9 9)) 0 *t^l< 
te, SB (Sleeping Beauty), h 7 V^3^i/^§rffiV>#5 0 Ik 

20 ^V^j/^V^SrV^o If©h7^^/^ DNAlt'feS, ft* 
Wfc^JfcJgflgTftt^ DN AS h 7 Ltlte^tl^o 

^IHiSBWt-^T, [Tcl/mai i n e r W. h 9 isX-tfS Tc 
1/ma r i n e r fcfgfelUfc. h 7 ? 0 T c 1/ma r i n e 

rMfcMi-5 f7^^/yiLtli, 0iJ;tfc£, Minos, SB, Tel, 
25 mariner fc if/J^f feftSas**Lfc:RB5£&*i5fcV\, i©7w^77^ 

« % ^mmynsfs t^frtixv** (Radioed, 19 
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94;Smit and Riggs, 199 6 Proc.Natl.Ac 
ad.Sci. USA 9 3, 1 44 3-1 44 8) 0 

#IJ3SB»K:*3Vvr. TSBJ licfcte TS leeping Beaut yj t te, 
Tc l/ma r i ne rih7 y^/>tfeoT N v$%W)<%)^tc.fe*:<DMm i 
5 ^^:*5V^T ^^>'^^y^I4^-r5^>©^V^5 (Ivies et al., 
Cell 9 1 : 5 0 1-5 1 0, 1 9 9 7) IrV^o ^MmXte^tc^ ^ 
©SBit S B tK y -^7°^ p\ SB hy^tf? V* 

**?1f— ifo— ^^fc^M^^tf founder 1 IHrf^fcitT'^ < . £ 
Of ounde r £rX«Szi£*L5 h ^ 5?*= y ^±m(O^M% 

t 
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h% h^isx^StsWmt* <W«r»jBti-5K*T?&« b^*7tfi?-*o2 

AlH5{i±^,fct/T^^^=¥y^^M^-r5-7 B 7^^--^«J;oT rt-pcr 
i^MWVtc^zfv^ ^iTtfXStcZL lacz a^?-J&^©»Sfc J; 

as-e£ % %Riz:^sn$&M:2 OJMfcfiJLLLTV^. ^Sfcfcisv^-cra:* ^ 
til© b7V^^y^#A^{fcifr^^^^bJfeV>r ^^fi^^<D-C% ^ 

i 

feSSS^itfJ-^^KlS^Tra^ Neurexin 3 S^I^^O h 9 >*7$-/ 
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><£#A£4EE^^*fc*^Tl^Ufco Ne u r e x i n 3 Stfe^f-d* £> £3:. 
Mft Z> -f n ^e- ? - «£ o T a §4*3 J: t£ /3 1© 2 * W< y K^g^ £ fb 

^^*y n^Wb$*vrv^:: t t^M^i^ h^^^^y^lS^^^ 
25 ©fls/SK:* 9 S-T-tV *y;v*Tjr~i/\^t£Y) , ^tu^y ^,v®k5-fob IT 
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m^xn?z.tmx%z> 0 t(DXo^mti,xi^ mtlu, t^Mt^zz 
yomMmm<D^m<Dmms mmmm&mm&m (Bisulfite mo 

dified sequence) (Gitan RS, et a 1 . , G e 
nome Res. Jan I 1 2 : 1 5 8 - 64. ? 0 0 2 ; L i 1 i s c h 
10 kis R, et al.Diagn Mol Pathol. 20 00 ; 9 : 
16 5-71.) tbtlZ&*:tLt>Km7£&fot£\<\ 

#W»I»K:*5V^ fMJjfam&Mm} (inverted repetit 
ive sequence)^ h?>Xtf*S^\z&\t^Ti&S3T&WB&il'V$i><> 

20 t n m&±<Di&mb L-cia, 5-4 oaas^ai^iRijciftiKL©*) 

SBB^fcSr.^ (#I£te\ @E?iJ#-^ 2 2 ~ 2 6 ) j&s#V\, #3&Kfc*3V>*r-IE 

25 s) 0 vyiy^^^mmt^m^y^^^^Yb\^xnmx^^m.m^.m^y 
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\at 2 mwzmmmzm h % 0 

r i n e ilb7^^7y v SB f 7 >^.^^XDm^\kK^MmW^mf h 

^mmm^^x^^mmmmtvxi^ mz-t£, t c i/ma r 

i ne rlh7^*/^ SB b 7 Is Xtf^ l/<Dm$mmM$Wmif Z>fbZ> 

15 m-tt^r^s^^ u3-^\?m&\x«&z> 0 h7is*tf*z>m^-\z, m&^y? 

Lfc5^W^KIE?iJ&^b#5<> rcDHJg^co^m^^^^ v bos' 
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'P<fbmi5 0iSt(OS^ $f^U< khffil 6 OtS^© 

5 f L<tt^l8 0Sl^T©S^T*fc5, 1 oo^lRlKm©^^©^ 

^ Kia^JOTJoi^^riRiH^tf 1 ^^^^^ ^ KBait ra«*e*> 

io <HU8 0%©H-tt s 0*b<«*5iIH^tR]S«fc^9 0%o|H-tt^# 

f3\ gttgaagtcggaagtttacacttagg (IB^!l#-^-2 7) 
^#^btb5^^-^fe^RBa$tv^V\ 2fc|*3lftlSm£ ITS, c c a g t g g 
20 gtcaggaagtttacatacactaag (ia?!l## 2 8 ) fi^lf 

25 i&frlRj^fcttu (A) ->^^AATAAA^A.T?VNTt>«tV\ 

i 
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XV (A) T-^?rmRNAfc#iPt5„ tfV (A) *r—;v(D 
mRNA^©#lDtt, JSMl&fclte:, tKU (A) f^VOftV^tmRNAfeft 
^TmRNA©SfeSttSr^Jn**6. $?£U<te, ififr*"lRlS«W:x «-*©3S**r 

u< «-iHs^# 5 1 *fcr±?»©#mwtraa?ii (sp-fe^*© 

N AiB^iJ"e 5 o D N ASS^I ©^Sj ttggttt $ tbfc D N AMW © W ©?>:fel« t> 

5 &*3fcftfc^ tt, i»X#«#Ba $ tt 5 0£ £ » A * s sag© f> © T« o X % „ 

25 R, (GFP), ^07^71-3-;^^ 

h7^7s?^ (CAT), J&gJft/W&V (#1 X. l-£mtel L m-AW)m<Dj$M & 
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i&m-rZ>-b<D) fi-tf?* hS/^-g (1 a c Zh ^7x5- £ (LUC), 

feiw^ijyiiiiaf (igf) ^^w^sa^^^^^ 

5 K9f ^S^^s^&te©— <DMMJ&M\zi$^T^ ^^^IfttjjWJia^fe© 

mm • ±mm 
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mmm&to w%.tz. mm, mm) $ntn&m&±m wz.t£. mm (tctx. 
msm^bti. i5»»fctt, iMttib («*.r*. ^r«a. ttML 

axsl X^H % £fc3g N MSU WttSL 

t***bfe<&«^fe^*>t>#5. 

ttSWfcftsfe-t-s^oTft^v^ #^b»k:*5^t rjn^j *fct± r^tj £ 
mmttm m^-t, mm, mm) x^t^\tw^<D^mmmm^-h^<^ 

LTtt. JliLW^KiMjgi-SlBSSfcttSW^rf fetus, l o©HJfe^||t?l4 % 
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*&m&*mkirzwm^ &m, jm?, wml sm, mm. m. 
s*t*v\ mmom&te, m^i *k & ^ a-?, m 

5 *MHB*R:j8VN-C mm] (tissue) fctt. Kl^T, %K 

tK/*fctt:3^1ftSr*i-5<OTf «aj»fcBf «Ttb#S. ^oT. 

mm, mmitLitsm&tmm&k**. ±.smm. mmmm. 

#f£44) (fplur ipotencyj) IrftStt^^, f$«teffl^\ 
JE5tt# (ES) iNM&^^»«L|ft#|iBJi&l GSaiS&tt$N«, 
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«r; «s*fc£) fc»wfc^*fcv^i&&v^. mm 

^©«fil^ft3fei-5^4fc^^l^3v^-c^^!llR^ife^ts^u'rv^5 (f i a nk i 

10 ng) SB?!! (fi|Jt> % TO^tf>5' 3«*5£TJ?3' ^^(fcff-f-SBB^) «r£* 
« (W*.H^ #3WfctB) &mWV, ^o, *BJte^««*fl:Ttf5Sffe»!:i|KWb« 

5*=W*B*«w^v^-C r$Mfc (Ufc) ftqj&j fctt, ^ffrfc^t^BW^bUfc 
20 ^5f#wi&, ffF&llfe, ifiL^flS, 'bftflMSu #*&jMJJ&. fl^aMS, 

25 ^n#5o 
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5 *5J:OT^at^^r^i-5„ Ufc^oT. ^iifl h ^^^-iatfc^- 
ttx it^^ior^m^tLfc r^y^^i/^Kj. r*-y =fp? ^ kj 

U*T V^-fe # t V n o 1 #01 D N A U * fc * * fcfa £> $ij PS 

20 h^7ADNAlrt?>2$iDNA v *;J:t;cDNA^£fl*iDNA (ir 
^bW^ro-fe^^itB^^BB^JSr^-rS l*iDNA (T^ 
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h 7 0 %IH— "Cife 54§-g\ «£ «9 l£ U < rM>fc <H8 0% 9 0 % % 9 5 %. 
5 9 6%, 9 7%, 9 8%*ft»9 9%|H--efe5^, ^tVb^at^^ISP 

15 NCB I ©BLAST 2. 2. 9 (2 0 0 4. 5. 1 2$£ff) %m^Xfto 
5, ^ia#fc^^6I^-tt<D{itf*3i^«JL|SB L AS T%fflV\ 

25 &fc, It©^];^ Ki©l^t7-fey^^^%<Dmu#So 
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y sf** K 41 coy lsWti?=-xTA'1frbiii7frx&v?-*'3z— h1&&\z&& 
^ K^m^^m^^c^^y ? u*-^ h\ a-y =r* * K4> 

<E> ? 7 v-/V^ c - 5 :/ n fc?=/V * 7 v';VT*It £ tltcWI^fcjr V =f J* ? X'Hr?- 
K% tf- y =f % ? u*?- k (o t> 9 s^/n&s c - 5 £ 7 ^/w-eg^r $ fl 
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^(D^ h^^y ^ / h^^ (p h e n o x a z i n e-mo 

dified cytosine) "CB^ £ thtcm^fc* V U^rf- K % 

DNA^y *#S2* -o-yntvi^y ^-esm$tbfcBl^^-y =f 
^ K:&j;tM-y =r>?^ i^^K^oy jk— 7^2' -y i-^v^h^ 
vy tf-xx-w&tstitz.mmfca'}) ? vtet^m^&frbZo mfc%: 

imDS^WIS (Batzer^Nucleic Acid Res. 
19:5081 (1 9 9 1);Ohtsuka^ J. Biol. Chem. 2 
60:2605-2608 (1 9 8 5) i Ro a s o 1 i n i fe, Mol. Ce 
11. Probes 8:91-98 (199 4)) 0 Mft if <Dm.fc^ 

Mfes ^(D—m^<^A(D 3 ;£^iB-5§-a\ tfdi I UPAC - I UB B 
iochemical Nomenclature Co mm i s s i onlC 

Ala A T"7=-ls 

C y s C i/Xf-f V 

Asp D 7X^7^^ 

G 1 u E ^/l/^ ^ 
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P h e 
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G 1 y 
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I 1 e 
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L y s 
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Me t 
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A s n 
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Pro 
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10 


G 1 n 


Q 




A r g 
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S e r 


S 




Th r 


T 




V a 1 
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15 


Tr p 


W 




T y r 
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A s x 






G 1 x 
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20 










ft* 



a . 7f^y 

c v^f^y 

25 t fr/ 
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u 7 is/V 



~7 ^~)VT*7=~ls 
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5 s yT-^~ktcfe^h-» 
10 v T-r^^fcte^T— >-£fcteV t>^>- 

15 *m^xwtiitstbz> 0 

15? 7 Vtf K7t a i Ltd, TjN^jfcn^-cn— K * 2}vVT ^ 7* 

25 ^^K-^ife (PNA) dS^*tb5*K £ ft fefc 

f 

W DNAft cDNA, ^/ADNA % ^DNASr^tf. 
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*3Wt\ #U;U»J^ «^«©<tt(i*teJ; U&CSr ir^fcS^S, 5zj&m&<D 

10 £\ ^(D^JIfle-e^ft <H70l ^t<|j:80 o /o, £ «9 U < )t 9 
5 % N $ £> \z. £ «9 0* u < H: 9. 7 %*B m ft % ^r^tfo 

25 x^if-if^^^j^-r^at^^ ttL<DWj%)fc&^xhn J tti-rz.bfrx%z> 0 
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y^^^—^t£ti <Dmm&?^vm&\b x^xm^x^aymm (^ixjit k 

10 ^Vtf-^ K (S^^ n ) {^UT, l~n- 1 ^"t?(D@H^m^^^-f-63Ky 

ex, m^m^-r^^. t&x~%, m%.t£* ^(DM&oTmtvxi^ 

f- K©#£\ 3 , 4 , 5 , 6 , 7, 8 , 9 , 10, 15, 20, 25, 30, 
4 0, 5 O&iXTf^tL^cDT^yWl&mif fefb, ^Ojl^lftfc^b-^ 
15 frV^tt-C^frSS;* ll&if) t>^fc, TP&£ UTMrefe*) 

#5o ^l^HPF©^, 5, 6, 7, 8, 9, 10, 15, 2 

0, 25, 30, 4 0, 50, 75, 1 0 0 *5 XXf^flU±(D^ ? U^"f- \?& 

mtfbfb, zz(DMc&ffy\z.m&vx^tj:^mmxmistiz>nis (its, 1 1 
ft?) b&ity TmtvxmwxhynZo ^mmm^^x, ^p^^k 

i-^I5S<9, JhlR*^:ttJa*fc b-COJh5fe©tt»H: N *©«*©_hT»[tt 

i 
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5 VN^o 

*k»wic^3v^t tn, &®i&$jt!:jm{t&w\ mm. mm, m 

K> mm. (ii^ cDNA, ^;ADNA©i5*DNA, mRNAOi 5 

y*m>)#5„ »*u<t±. gLfcttfe, mm (DNAtfeitRNA) * 

i 
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*©DNA&®^fcL;fc:7^/V* — &JSVvt\ 0. 7 — 1. 0M©NaCl# 
25 6 5°CT^-r^y *Vi£~>3 VStfTofcSU 0. 1-2MS©SS 

C (saline— sodium citrate) ( 1 {g^lit;© S S C 
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mW.(DUm^ 15 0 mM mt-T Y y $ A, 15 mM * 3: ytt MJ ^ A 

#y v'^KSrjftBfe'f-So ^-r^y ^i?—>b Moiecuu 

r Cloning 2nd e d . , Current Protocols 
5 in Molecular Biology, Supplement 1—3 
8 4 DNA ■Cloning 1 : C o r e Techniques, A P 
ractical Approach, Second Edition, Ox 
ford University Press (1995) ^©HlfciFfcfBtt 

io TtA^^y x-tzm&ifaibfc, #*u<w\ ai3#jw£7c?3:t@3?iJ£> 

^«r^t?BEWI$fl*£;h/5. IW y y ^ Xp<nSBfc# y * ? is*?- Kj £ 

-hiB/N-r y y t^-r x^ttbu©^ y ^ * Kiz»>r ^ y ^ t 
a*-t?% 5 # y * * k&v^ 5 o ^yy^ y * * k £ 

15 KSrrr*- K"t-«DNA©*3£SBRI2:^< ^^6 0%£Jl±©|gitt^t5JK 
y^^v-^Kx &*b<t±8 0%J^Ji©*B^ttS:^ri-5^y w^Kx 
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5 4 0O5g^i-65C^ V^KS<O n 5 CKD&U-tZ*? ^Ocf- K*0. 
'J?t£< ki>7 0%mm£, «fc<9&3:b<ft, '>t£< fh 8 0%fBH3&, 

zfa<o&wtmmm&M,m-rz.h&^5o tfn&^atii, blast 

(Altschul et a 1 . , J. Mo 1. Biol. 2 15:403— 
410 (1990)). FASTA (Pear son & Lipman, Pr 
o-c. Natl. Acad. Sci., USA 8 5:2444-244 8 (1 

15 9 8 8)), Smith and Wa t e r m a n& (Sm i t h and W 
aterman, J.Mol.Biol. 147:195-197(1981)), 
^.ttJ^N eedleman and Wunsch?fe'(Needleman 
and Wu nsch. J.Mol. Biol. 48:443-453 (19 
7 0)) t£¥$mi?b*i%&%tib\z.mfeistif3:\<\ 4**«i*»*fcUtH:, 

20 ^ h U y^xy hM/U ^f^a ^ ^;ADNAWn^y/v 
>^K:B£ 9 ttttfc-^ ^P7W £fcft;*f 9 **RJ;:fl£ 19 ttttfc^-f ^n7W 
M^uTWTyt^), PCRiSJ:^ in situW^!)^^ 

5^(-<to-CI^^$tv^: f>?yx#/y % b^^^xKif— -tf, b^^^^vga 

*KIw»^33vnt r»xfy^xyhWj ft, mwtmmz-&^x 
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IStr^*:^*^?,, ^-f ^y ^-fif—iXa >-tf>* h y >i?~^->—l^ 3£ 

h y ^ f tem^i <D$m, o . o o i 5 m mt-f- v y ^ a s o . o o 

1 5M *:*^SW-MJ 6 5^6 8^ ^fcttO. 0 1 5M mki~ h 

0. 00 15M ^V'SH-l^y 33j;t*5 0% *;^7^ b\ 
4 2t;Tfe^ r © i 5 ftflilStXh U y^xy b/i^fi:|coV^TB:> Sam 

10 brook et a 1 . , Molecular Cloning: A Lab 
oratory Manual, $2^ Cold Spring Harb 
or Laboratory (Cold Spring Harbor, N, 
Y. 1 9 8 9); fei^An derson et al. .Nucleic A 
cid Hybridization: a Practical appro 

15 ach, IV, IRL Press Limited (Oxford, Eng 
land), Limited, Oxford, England &r#Rgtf) £ h 0 & 

l % £7 */M.mT;vz? 5 o . l %4f y tf-/v t° d y o . l % tf n y ^ 

Mi-hV^^ 0. 1 % K-T^/WsfcgH- f y (NaD o d S0 4 ^fc|j:SD 
ShFicoll.Denhard t ^WteSI$tLfcf-<5r*S^DN A 

25 (^fcOTJO^^DNA) ^<fcUt«ff^b7^§^ s -f&^itisOft 
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*t#3 0 ^-fv y^n— ^3 ism$t&, mi%. pH6. 8 — 7. 4x*mm£ 
tiz&;ttmfftt£4&>mm0kmz.&^x, ^ ->a ^©st&w^ 

A/if p H®SCT?fc5o Anderson et al. % Nucleic 
5 Acid Hybridization: a Practical Appr 
oach.^4^ IRL Press Limited (Oxford, E 
n g 1 a n d) &pm<DZ.b 0 

t^eas^— sc<7>m**s^tf fetus; /^/y^^t/ 3 yM^ 

Tm CC) =8 1. 5+16. 6 (log [Na + ]) +0. 4 1 (%G+C) 
-•6 0 0/N-O. 7 2 (%*/l/AT5 K) 
15 ^^T% Nte, WfJ&£tlZ>~nm<D&iSX~$>iQ , [Na + ] B\ ^-i^V^ 

%o ^t-tLw^y ^ K^MLx, mmmMK. u 

20 ^^w»^^v>t rcfi©^^hy I'S^nJ'hfc&ftM r^fc^hy 

A— S«*^ J§MfcLfl.5&#S^5o ft*Wfc rtf»Sftfc^ hp ^s?a^hJte 
0. 0 1 5M ifrfktf-MJ 0. 001 5M ^xy^t 

hy^A, 50~65t, ^fcfcO. 0 15M ^fb^hy^A, 0. 00 1 
25 5M ^^^Bfe-t" b y 17 A. 3o£tF2 0%*;^7^ h\ 3 7~5 O^tfcS, 

1 

ffltvx* 0. 0 1 5M MJ t?^*^, 5 o°c<£> rcp^gm^ h y >- 
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io a c i fc43*t««*a*©a«i*«j|[w: % 

Tm= (lo<DA-TtStot 2°C) + (lo©G-Cfilfct 4°C) 
iaoTift^S. ft*5, GX^xyttMJDAl (SSC) Kioif^-f- 
h V &M*-lsm&&* lMtfcS (Suggs fe. Development 
a-1 Biology Using Purified Genes. 683 
15 K, B r own|5WFo x OR) (19 8 1) ^m<D^t) 0 

*if<O^V^JC*3-K^-s^<0«Bfet4. ga^!l##l N 2. 10, 

12, 14, 16, 1 8t£}£<Dmmm&}<D— 1$&t£teZ:<0&m#i&^&PCR 
y7^^i^7"'J ^-f-tf-Va ^Sr^f-f ^ c DNA7^7*7 

(BSA);5 00mM V l^Wtf- h V p A (N a P 0 4 ) ; 1 mM EDTA ; 

4 2°c<D?g.^-e 7% sDs^tf/^/p^f- >Bzsmmm. 

&W&Jte 2XSSC (600 mM N a C 1 ; 6 0 mM ? ^ ^gH"* h ]) P 
25 A);50°C£>0. 1% S D S &-g-&ft&tt«ttK: i-Pttl^^^ 
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TA>zf%l/ (BSA) ; 5 0 0mM r/ftf!) (NaP0 4 ) ; 1 5%* 
ImM EDTA; 7% SDS tttt ^ "? V #4 i?~ > 
a fciWfel: 5 0°CK> 1XSSC (300 mM N a C 1 ; 3 

OmM ^xy^tMJ^A) ; 1% S D S &^te$£>&mffimz.£oXfem& 

1 % ->jfiii7;l/^ 5 y (B S A) ; 2 0 0 mM !> M> ? A (NaPO 

4 ) : 1 K ; 1 mM EDTA ; 7%SD S Sr^t?^^U £V 

if— ->a >-M®^. &£Wff#HC6 5^0. 5XSSC ( 1 5 0 mM N 
aCl; 15mM ^xy^t MJ^A) ; 0. 1 % . S D S fr&tt SsttHftflftK 

20 £ h 9 ©ig^-fs * ^ is&f- k^(d, j: t) * b < <i^io <ommir 

Kft©* *P-fc< fcfci 2©Iif^^^ Kft© % 4>ft< fct> 1 SCDjgjfc 

u^-f- K^(D % ^>Jfe< 1 4©3tjgsi-S^^ v^K^© % 4>&< 
Hi 5(D^-r§^^^^KS©> £fc 2 0Ojl^i-6^^ 

25 K£<z\ b%2 5(DW$tfZ>*? w^Kfto, ^<iU0©Ii 

1 

*f"55C^^^KS©N < i % 4 0 ©i^f55( ^ u^-f jfg^^ 
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< t h 9 0 4>&< 1 1> 9 5 %*HIRI*OTfe^lI*S^**L5 0 ^<D«fc 5 

10 DNASfcttRNAft^) #W^;ft#<5 0 

it, kt>9 <nmWttZ>?>? yy^rf- Kg©, «£ 19 l< 1 0 ©JfefcfS 

15 WKfi©, $ ?>l^* L< fi 1 1 ©litS^c ^ W K^©, 12 

* v*-?- KJ*<£u 1 7 (biMm-tZ*? KI©, l 8 ©jgjR-f-S* ^ vtf- 
20 ©, 2 5<D^^i-5pC^ U^-f- Kft(D N 3 0©3S3Ki"5^^^^KS© % 4 
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^TU<^tWyn^7^ (M*.tf N LASERGENE, Pri 
me r S e 1 e c t , DNAS tar) SrEVvrfroT t> £V\, £©«fc 5 fc^ 

^Ifl^-a-tt^fr (MHO - l/ir^* — &c£5!&l^ov^ i &^-T?fc;5T 
-f^tf xfh-T"^ 7>^^m (Mx.fi, — 55t^^K*3t, 

©£5fcT^/ma>fc>ftt? N ft*ttKitt6l>35c< H6o, 70. 80, 9o N 
if, t>i©^^K©MJRi4»c«©i-5ii^fe— ^fc0*uv^s % =*^17 

tl&o fJitl Geysenb, Proc. Natl. Acad. Sci. U 
SA 81:39 9. 8 (1984) (^©tfaRfcfc J* t° h-:/© 

7 0 8, 8 7 1f (8UK©=tf h U bT<fb^#J Zfcfr 
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<£>^jlfi) ; 33 &X$G e y s e n £>Mo lecular I mmu "n o 1 o g y 
23:709 (1986) <ffi&<D$CfttZtt LTilSV £^-5^:^ Kfc 

ym^S$^>SH^i^i^g-efct9\ £F£b<te N c^ia^Jte. 4>&<£t>4 

10 i!3 0*U<tt575/^ 675/^ 77^;t, 

9 7-;;i, io7^;si, 157?/^ 207-;;^ 2 57^;t©s 

*mmmfcte^xh%mwift*i£tcte7$}) y\c r^i^ic^tsa 

ftfls lift*, V-fc:/* Vtfl/\!<DMwrti,t>>—jT, BJ«-*K«^ 
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t^mw^^^iiKDXo t£?^s<?nmmz.&^xi&<DT^ smzmm 
-mz.%m$rmxm#>t>tix\,^ (Kyte. j^doo 

1 ittle, R. F. J.Mol. Biol. 157 (1): 105-132, 

1 9 8 2)= r 5; / m.<Dm^m^m-i, ^^^^^^m^z^kmitK^v, 
20 ^v^-^r^^^^M^te^^ mm* mw, v-fe^*-. DN A N 

^(+4. 5);^y^(+4. 2);o-fW (+3. 8) ; 7x=;l/77 = y 
(+2. 8) ; V^tM^/V;*^ (+2. 5);^^=v (+ 1 . 9);T 
25 (+ 1. 8) ; w (-0. 4) ;x^=v (-0. 7) ; -fey v (- 

0. 8); hyyb7 7 ^ (-0. 9) ;<f-ui/i/ (-1. 3);7a!)y (-1. 
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6);t^y (-3. 2); ^ryt (-3. 5) ; <50v* 5; v (- 3 . 
5) ; TXA'7^y|l (-3. 5) ; W7^y (-3. 5) ; y S?:jV (- 3 . 
9) ; *5i-a?T^-^ (-4. 5)) -e&>5 0 

<D J; 5 fcT ^ J mmmc$$\^X, m*&3%%C&± 2£Aft-ChZZb U < % 

J; *> uv\ B&TM&tcg-s < - o £ 5 ftr ^ / n<z>M&\*.%i^#}-T*&> 5 c £ 

10 ^^^^^V^TS^^ttSo 

mi£%%It£;fr#£o ^S#WI&4, 5 5 4, ioi^|sf$ti5<J;5^ 
KTO«7KtttB*^r^yBttliK«c«»iSXfe*fCV^5 : T/l^=> (+3. 
a);yt?v (+3. 0) ; r^^^^^m (+3. 0±1):^^5>'» (+ 
15 3. o±i);tyy (+0. 3) ; tx/*7*c> (+0. 2) ; Jf/v* 5 ^ (+ 
0. 2);^yv-y (0);7kt=y (-0. 4);yo!)y (-0. 5±l); 
T^~:/ (-0. 5) ; K*?-*?is (-0. 5) ; Z/xTHis (-1. 0) ; p*^- 
V (-1. 3) > (-1. 5) ; n-r^^ (-1. 8) ;-fyn/f^ 
(-1. 8);fnW (-2. 3)17x^77 = ^ (-2. 5);*$£t^b 
20 y/h7r^ (-3. 4). 75/*#W*©ilWctt»»:%tU»o««tUT 

25 09 TIB CORN A =i (^e*Lt&, tJS©DNA= KVtliT^UCf 
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fiUUCn^v-^ (LeuSfcftL) UUA, UUG, CUU, CUC, CU 
A^fc^CUG-fyn-f^y (I 1 effete I) AUU, AUClfcttAUA 
^^-^ (Me t^fd^M) AUG/^y (V a 1 j£fcteV) GUU, GU 
5 C, GUA, GUGiry^ (Ser^ftfiS) UCU, UCC, UCA, UC 
G, AGU, AGC^nJly (ProitBP) CCU, CCC, CCA, C 
CG^Wt^y (ThrtfcliT) ACU, ACC, ACA, A C G77 = y 
(Ala*fcfciA) GCU, GCG, G C A, GCCfni/y (Tyr^fcf* 
Y) UAUStliUACtWy (Hi s^fcteH) CAUffcttCAC^ 

10 /V*^ (Gln^fcteQ) CAAtfcttCAG7X/-?7^y (AsnSfcte 
N) AAU*fcliAACyt?y (LysSfcttK) AAAtfdtAAGT^^ 
9^>m. (As ptfc^D) GAU^fctiGACW^yt (Glu^fcte: 
E) GAA*fc«GAGiX^f^y (Cys^fcfiC) UGUffcttUGCT 
yl^^-^ (ArglfdiR) CGU, CGC, CGA, CGG, AGA, AG 

15 C^Vi/l/ (Gl y^fcttG) GGUf fcttGGC^fcttGGAtfeiiGGG 
HUba UAA, UAG*fcttUGA $ b fc N ^^©D N AlKFU ^«E«f 

c o i i <Dt£}b(Dm-mt£=i K^fett, w^^t^t h^ioT©/^a*3 k 

20 W<0-H»*#/fc*-S. 
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fh^\ Z.<Dmmte. Mg^D^Dy^^tFab^ F (ab') 

-ey ^p-^ /v ^ (4n ^mftmxmfm<Dmmm?mm mitte, Kohi 

e r *5<fcU?M ilstein, Na tur e 2 5 6 : 4 9 5 (1975)) ^/c 
\X-^(0^m. (Mz.tt, Buckfcln Vitro 18:377 (198 2)) 
15 %&.mi^X^m&tlZ>o ft^^^fi, N^^fcte^ h=Sr % ^V^^R^-r 
P TlO^Lfc* w-^st-e&SfcU ii^P^U tbt»i (*3j;tfj&5S 

25 ^ftW^V^T (antigen) t te s ^moT#I«) 

fc%;&£ft^Z>tem<DMm%^?o *WmmK$$^X r^fe^j (immuno 
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gen) b\Z., &IiMWft&f&fe#S:£C£ U V^Mtt'fb^^Ut^KJE 

5 cae^tftf^) 

-fey h-efe§ 0 

«H3\ tt4feftili&> tt4bfi{4:43J:tftt4bfi^^®^iM 

jv^-?;v?v— =^^*WStH: s Mm^Sffc&^-CJi^-efc <9 % gift 
25 fc«B«ft*tb5S:iSt S amb r o o k fc x fljfctl) KH3i£&*l/rv>.5o 

i 
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W»*ejft»!:«~rs|a^*.^<^^--3j LTft, p cDNA3 (+), pB 1 u e 
scr ipt-SK P GEM-T, pEF-BOS. pEGFP. 

pHAl\ PUC18, pFT-DEST™4 2 GATEWAY (Invit 
10 rogen) 

ililBIJiS W^atx.^^^-t btfi, pcDNAI/Amp, pcD 
NAK pCDM8 (Vvffrfc 7~T=i iXj; 9rfT|R). pAGE10 7 [^P^^3 
-2 2 9 (I n v i t r o g e nh P AGE 103 [J. Biochem., 
1 0 1, 1307 (1987)], pAMo, p AMo A [J. Biol. Ch 
15 em., 2 6 8, 2 2 7 8 2-2 2 7 8 7 (1 9 9 3)], v^^iJg^;^ 
(Mu rine Stem Cell Virus) (MS CV) tS^V^fcV 
YntsftV^mSm*?*—^ pEF-BOS, pEGFP^ WJ$^§ 0 
SftttWSfii^^^-HTH:, pPCVICEn4HPT s p 
CGN1548, pCGN1549 N pBI221, p B I 1 2 1 ft ifflS^f 

*wmm\z.&^x r*-**-*-j tit, mi%i&fc^-<D?>-^?M%=i— 
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-/u^—^—^mm^ mm, mm?>-^?m=*--h*mm<Dni^*y>'<D± 
®&mfe-rz>zttex*%z> 0 mfe-yv^-f-mmz, m^m.^^tKmwj 

20 ^-^it^{cftiiiBrtg^^§^?)fc»6fc^ N mm, ^oat^^i-C-h^ 

25 9, ixil Ausubel F. A. hM (1 988), Cu 

rrent Protocols in Molecular Biolog 

67 



WO 2005/003342 



PCT/JP2004/010090 



y.Wiley.New York, NY;Sambrook Jb (198 
7) Molecular CI oning :A Laboratory Ma 
nual, 2nd Ed. *5 ZT**: <D%=M, Cold Spring Ha 
rbor Laboratory Press, Cold Spring H 
arbor, NY, SW^lfcE^ rat^^A&^m^^fej ^±*±. 1 

Ifcfc, — (Dm^jjfet LTIt, *BJ3&K:DNA£^A^5J^&<£>£5ft 

K^A, T&mfeWzt* (miti^ y^m^/v^^Afe, y^y-i^, dea 

&J3V^;frS&&£fh y^7^^^ 3 ^ N X^^a^xb^ [Proc. N 
atl. Acad. Sci. USA, 84, 1929 (1978)]. ffiMV ^ 
17^& [J. Bacteriol., 153, 163 (1983)], Proc. 
Natl. Acad. Sci. USA, 75, 1929 (1978) §Bfttf>:£" 

^ipff ^ft, fjifl Effectene Transfection Re 
agent (cat. no. 301425, Qiagen, CA), Trans 
Fast™ Transfection Reagent (E 2431, Pr 
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omega, WI), Tf x™-2 0 Reagent (E23 9 1, Prom 
e g a , W I ), SuperFect Transfection Reage 
nt (301305, Qiagen, CA), PolyFect Transf 
ection Reagent (301105, Qiagen, CA), Lip 
o f e c t AMI NE 2 0 0 0 R eagent (11668-019, In 
vitrogen corporation, CA), JetPEI (X4) c 
one. (101-30, Polyplus-transfection, Fra 
n c e ) 3o<fctFE xG e n 500 (R0511, Fermentas In 

c, md) ttz-frmur b^a^tbb^ps^^^v\ ^famci&vvrte. * 

(iHAsng^) (m*-&, u7$—#—m.fe : *<Dmm, mft^^@GFP&£f) 
cd^a mm ftomwt. *fcimitt m^^^^m^m^n, mm a& 

*em. mm, mm, m^, sa^^^j^^^co^^o^^^^— m (*& 

Mi«MJ3&t Ltii, Escherichia I, SerratiaM, Ba 
c i 1 1 u s|, Brevibacteriu mi, Corynebacte 
r i umJSx Microbacteri umJl N Pseudomonas 
t*fcm-t&!%m$iyoM, #J£.fc£, Escherichia coli XL 
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1 - B 1 u e N Escherichia coli XL2-Blue.Es 
cherichia coli DH 1 flS0fl3*£ft5o ^SSWCtt. 

*w»*^t^v^Tat^t*f^*^^^3v^rft^Sft»5»'»3fil^ilat lt«, 

f • ^A^^-WWX'fc^ CHOtt, BHKtt, 77 

KPif^W«B»eja, thfiMlffl^ HBT 5 6 3 7 («p0BBg6 3-2 
99), hfe»03WJI&Hc/«j;ifSr^if5^i:dS-c$5 o . *i D - <?Mfl& 

t L-T«, p s 2 0, NSO*£\ 7S> b • ^xa- ^#H]&£ LtttYB 2/ 

10 0*i? % fc HI&JB»*iWtefcUTttHEK2 9 3 (ATCC : CRL-1 5 7 
3) t bSlk^BJ&iLTfciBALL-l&if, T^y^^KPiP^W 

i»itT^COS-l, COS- 7. t h^iflJi&ttfcUTItHCT- 
15, tfttgfttgSK-N-SH, SK-N-SH-5Y, 
**MNe u r o 2A4^^$n5. *>5V^ % *»WT?W:, ^BJfWSI 

15 tttffflt5ii^tt§ 0 

*M«B»fc^v^T3t^^ftf^*^K:^v^T^*ft»«*4fe^|lJlafc itti, 

9ft, ^^^x ^Dft^yfts ^yft N T^w N -t y ft* ^c!>«[4fe©jWjtei 
asWfeft*»sjtftfe»ciRfe*ft*v\ 

20 #W*Wfc:feV^*£HHB5* (fcfcittf, mRNAm *3^^K»5» 
CO T^ffij Jcfcte r^ftj #||*.fc£, mRNA<Dmfe&£Xf&&*t#l9iT£fr 

ft^o M^it^fettt^ Mitl, *fetUt^ -^^n*^* — 
25 7°l^M:fflV^ELISA^ RIAft, «3te£t#flU ^V/n^ 
8u *ISEIMIffl!!fejSfe*ifas«»Sft5 0 St*feibttt, EL ISA 
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oV^tt, (^iHthSk MH^mm rDNA^^nTWttffPCRjfej) 
^J£<$l;Ift£;ft/-CV^ 0 7 s Df-fV7W tov^i^ Nat Genet. 
5 2002 Dec; 32 S u p p 1 : 5 2 6 - 3 2 teH¥3£&*l/TV^ 0 

fM©«atll ±i&fc&n;fcT, RT-PCR. RACE^ SSC 
P&v two-hybr i dix;*^^ -f>^hn HSRfc 

io 002) ^^fciB«fe$^T*5<9. ^mmm^^xtfhhfDmmmr^xmn 
o mm *(Dm.fc^i£z&ji/}?-tfx--j£<Dftm%:g:ifx^ buo&ik 

20 I SAfe, R I Am, &%&Lffik, ^7 xi y 
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tit, mm^^Mm^mm^irhm^ (mz.&. m^zitiz^zmfc^ik 

{4) WMUT%J:<, *ft&^©&tefc:fcv^t>^LTV^t> £v\, 
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%mftmte&\,^Tm%i?>&ffiiz£-oTm7£-i-%zL t&x*%z> (mo i ec 

ular Clonings Current Protocols (^Klffl* 

10 urn. m*. mm, vm&z) 

v\ ^J;?^^!! #*u<r*x «&$*l6£b# (flil&fcf, was. ^ 

fritTft, CD-ROM, CD-R, 7 W^i^VVy*^ * ^ n DVD-RO 
20 M. MD N 5=^*-f MO. ^^E-y— >y?i£l£ftm? tbtlZ&Zh 

01/13150 .(Ludwig Inst. Cancer Res.) fcfB^ 
25 £*bTV^ 0 ^H'ltfFlM, 8 7 3, 1 9 1f (Wagner et al.) 

i 
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^^/K^^) £rt0t£DNAfc:#Afc5VNf*& bl^f^tsr iDN 

09*.fif % M. Markkul ab. Rev. Reprod., 1, 97-106 
(1996); R. T. Wa 1 1 J . Dairy Sci., 80, 2213 
-2224 (1997); J. C. Dal ton, ^Adv. Exp. Me d. 
10 Biol., 4 1 1, 4 1 9-4 2 8 ( 1 9 9 7 ) ; *5<£ XfH. L u b o n 
Transfus.Med. Rev., 10, 131-143 (1 9 9 6) 

15 # (ES) ^JI&o*I|iW&;t$r;frUfc h?y^v?i^y^ (;>^7!>K y 
S V©^5 i?^*^— frnitzry'y T**»e^£JBV^|*tf:j8ft 

iXa ^fc«J; 9 ESlteCiAU G4 1 8 33 .kt^f a tf;K^#^ET"C31 
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<5= m^^fe^te. E S »Oi i li^lrii Lfc 8 t 
20 iZ s W s ^zfv-y^.c>>y, PCR, ^fe^IE^^^^^^^^^3V^T« 

m£tiz>jTm*m^x<frffi£tinz> 0 
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5 Sr^flRi-S^Clftf^&W UT. C r e Vayifi — if <D&ffl)&®#^tfj3£m£ C 
r e - 1 o x P©%#I6fjtoil^.lrf ffSgf $*LTVn-5. C r 

e-1 oxPSr^5h7^^x^^^v^^(i N W#)Mfc^r<D$£m&mm 

*&£<&^!7;*«:>asia cr B^m^^mM^<D^m.^tmm 

^5 C r e W\ 1 o x PBB^J (3 4 b p) «r#JM&fc:WBU-C % 

15 2o© i o x pia^j^^^^ttfcgH^ij-em^^^^^^ ^.ti^mm^ti^o 

20 (c±#-f-^ 0 

25 ^^>o ^^f7y7"^ ^t?*wmskG&i> wvm®&mmwtk, mmm. 
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Pl^^fcfe^)^fe-efc6 (Stanford WL., e t a 1 . , Na t u 
re-Genetics 2:756-768 (2 0 0 1)), v 5 *-^ f7j// 

5 ^yh^y^m mz-tz, i/i/tr/T mnttfy 

&¥$M*/yir>Vh (Omz. I acZineoi ©jSfe^aft^TffcS j3 - g e o Sr 

»gtfc^-y h7^^^ ^-SrE s»tiAU G4i 8T?^-T-5^. 

Hfx £ fete* f-MblZL X Y) feW^i^s- ^ ^p, N 5t<fc^^3»2S?f§ 
15 j»i&fc-h#H-3o 
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it^h^^^^y^^" h^^S^^s/^^j ^#5rit)ft5 0 r<E> 
15 @BUT^>«tV\ 

uv^JS?^-m N e^aBi&fc (i) ^ftCfc^ io©^9vx* 

B^ilb7^^/^ 4?>W: (i i) *>ft< £t> loov^ft- £B 

20 b^^^>t?)/^@H^J (TP) £ J^VX^U*— tf&fe-?- (SB) ^M^-TS 

J&U rGFPSr^S^fcUT^^tf b7^^^^BB2?l) (TP) Sr^T-f 
S^b^^^if^at^ (SB) (£JtT> TTP^J 

5 -£:/5S£>5)j t N r h^x^lf-ifM^?- (SB). *tt5ii^7^)H 
25 yvSa^J^r^rb^V^^ (J6AT. rsBn£?LSj#?J £v^^£3Sfc6)j Sr^SSE 
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i~6 0 Jb|E^#(« N ^<D^-m^^X h?^*tf>?lsfc : 7>'ffM>iZ.fem>VX 

10 &i(omMMm\^^x^mm(Dby^^^^^iy^m%wi^o<Do-b np 

(Zambrowicz et al.;Nature, 392: 
608-611 (19 98);Gossler et a 1 . ; Science, 
244:463-465 (l 9 8 9) ; Sk a 1 lne s, WC . e-bel • ; 
20 Genes Dev. 6:903-918 (1 9 9 2) ; F r i e d r i c h, 
G. etaL;Genes Dev. 5:1 5 1 3- 1 5 2 3 (1 9 9 1)), 

25 5 0 

i 
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%M%?ir &tcma%, %m l & rt *v wr v n # * v > ± # * ra«i^t ^ — o &> § e 

ffiV^iim^ (G. Luo et al.lNature Geneti 
c s, 26:424-429 (2 00 0))„ f&U 3fe£fcB 1 o owSt&Ff-S 
15 ^7!)K^W-!?fct) (N. Chester et al.;Gen 
es and Dev.:, 12:3382-3393 (1 9 9 8)), Z#|© 

*<D^%%mzmmx%?z>m£^t?x$: t e t offowa (ct, 

Bondet al.;Science, 289:1942 — 1946 (200 
20 0)) &/a^TfERf»-T?*>3 0 B 1 o omtfi^ttDNA^P^Sra-KU 
^©SHtas^a-rSfc. ftf$^£&ft33fc (sister c h r oma t i 
d . exchange = SCE) j&SfiC 9, UTOcSU© c hromatidt 

25 §t#5 8 

bTB 1 o oml^WON/OFFIrf b^lM^ JJ ^^fe#6?j^ff 5 
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<£ 5fcUT*5< t (A. K i s t n e r et al.Proc.Natl. 
Acad. Scio. USA, 93:10933-10938 (1996)) T 

B 1 o omt^lrll5BltfcM§t§fcJ6©-fit LtOr h7t-f ^ 
10 y ^l^^a. V—#zf/lsz3.~-y h(Tetracyclin regulata 
b 1 e unit) ©ip^fSOfAtt, h^^^^^^^J^bHSL^ 

15 ^^{4^^A$tLfc^!7^lC N B 1 o omat^^^lS^Srttlftfl-t-S^® (M 
£ 9#fe^fcat^<7>^M ; SrM*f3i:a4^(^Ab s tS^Sl^flfcBSriBjS^fT 

7^^^y^Srffiv^^:^©^Afe^^:«J;tL^i N jfeoifrSfeteJfc^ ^l^i^ 

?y*s>*^y*&*Hu ae^attiwaefcaisv^-c^ *«*ae^3EASr^A 
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Proc. Natl. Acad. Sc i. USA, vol. 95:1 
0769-10773, 199 8 &£fE|££;ft/<5 <£ 5 K\ jSW&fc&tt 5 h?^* 

T ^ T ji ffl £ fc & JL & 5 „ 
io ^^©l^iStl^J;tL«a^a«Hr^PJi-6^^ It, 

15 (i) 4>&< t h loc h^^^^if— •^atfe-?*5j;tJ ? ^^< t h lo<£>^£ 
B?ti$j§9 h ^^^^^^fc-SV^figB^j^® b ^ VX7j?y i^^e bl^fc (i i) 

Ml 0te^/c«9 l^^±co§iJ^-ei/^=-^-r-^^^A-r6-fc^ 
# k *W ^ <7 ^ ^ 1 WHS fc 9 $j 1 ^^io^^^^-ra £ <^^^r# 
^^±fe^> £ ^tl/?)5t>^5 : ?^^^T^^:ov^T^P^)^^:^#A•r5 w t & rT 
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5 #i-?> 0 

t>m^fhtz.mm^mm±^m^^m^m^^b^m'^h^ 0 iit- m& 
15 •bmfe&fitz.i b\^ s&fc f^>-^^if— £3r3r£&v^cit> h^^x/K^^- 

x%% 0 ^5 vtc&t&<D^xffibfr<Dmm&&m^frh<D\z.^x^ m 
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KfetffcJBV^fcft&fcA^SOfcJfclftLT, ^r^^s^A^^c(D^^ 
* * ©^lT1«^Bi^|li^ LT t> N 5 Lie, 

^^©fttow • . stT, mm. fr{km\z&ftzmB&mw&%km$>K. 

r 
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mw-ftx&±~rz>^ t hmzti. m^m-^-r^A^mmfDmm^mi: < 

10 ft5I§^£ It, ^#:^^f±#»|S, UTI, Wfi, A«U 

- h7>'^v ? ^^^y^^O^M^OV^T«^fc. ^H^^S, 4 6 4, 7 
15 6 4 ; 3tS#fFjg5, 4 8 7, 9 9 2 ; ^S#fFJg 5 , 6 2 7, 
0 5 9 #4*$ft ; #M 2001-54337 #^JR ;Gossler, A. et 
a 1 . (1989), Science 244, 463-465; Wu r s t , 
W. et al. (1 9 9 5), Genetics 1 3 9, 8 8 9-8 9 9; 
Zambrowicz, B. P. et al. (1998), Nature '3 
20 92, 608-611Proc. Natl. Acad. Sci. USA, Vo 
1. 86, 8932-8935, 1989 ;Nature, Vol. 342, 

435-438, 1989; jt&nEft, ni-^mmm. Tmmmimm mm m. 
&^x^w Yrfv? mx%zmi (1999^ ^±#.mn) *mt2 3 9 

36>6> 2 5 61 ; *B$fc«- (1 9 9 5) 3UfeE3*BW V*J~-ls9>-?T 4 * ir- 
is ESMfo&m^tc&m^vxvftwi} ft £&m<<f btiztf^titb^mfetsfate 
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5 tifctkm -^^^) =S:VN9o lot, / y#TV b^^tE&te:, h 

4T9Llb4fti (#I;tfc£, -^!7* N -f^. *=r N -9vk * 

^ fcys? % -71^ 4^*, -Y^ MM (M*.fc£> =17 

^§tbJ&V> 0 0*;tfi£ N fvw »7^- ^ • 4=t N ^p? n 

!7*=¥, ^!7*. 9s>K ^fc^/NA^^-^-efei?, £ 9 £ U < te, -r* 

i 
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#®<E>i&3i£ Ltfi, Tetep.Basmati, I R 8 N 2f2Si§£ 

«^ ^^jft^^^o #icmT^$&v^£*K mm±, mmw. mm^m 

-1 *Pc<DWfo<D®\h LTij:, Oryza.Hordenum, Seca 1 e N 
Scccharunu Echinochloa, fcfcfciZ e a ^JSI-^^WS 

20 ^#£?£r^Lp 0 

^L<^, -(*mum-vhz>o ^e>^0^b<^, ^^T*^t)#-5o 
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/V^H ^Moloney .Murine Leuk 

10 emia Virus (MMLV) N Mu r i n e Stem Cell Vi 
rus (MSCV) I^HV^^HnM^IM^^^- ftlfffimf b 

l/fo^/W^^-am pGen-, pMSCVft 
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NAMlmRNA £ t^^m^^X^y^ ~>ls?'&&.ftZ>&&&Wm L 

5 f7^w^i:tm (i) ^q^e— f—tt&tz^uiz—f—mm^cD 

(2) ^n*-^—Sr#-t-5^#— ^-a^© = — Kflftfc *3 
TO^tpDNAlH^J^tf^^^-, (3) 
(1) *3£U* (2) OM^ODNAia^J^tP^^^-30 s ^lf btbStfS 
10 £*LfeR:H«££jh/fcV\ 

*fcttmRNA5F5fcSfl2««*"^A/T?t)J:v\ ^yA#i^t;Vi bTtt, 
15 r.AATAAAj fe^xS^ rtb^PS^$tL^V\ 

A p o 1 II ^n^-^-ft^jjSiiitf &ft*fl***u&te|R££;h,;fcv\ 
^wmsav^rttffi^tts^^^— h Lttt, *?y a— ^smvw^v 
(PYF44 1) jfc^anifbtbSds-tnfeteiRjg^^Jtev^ 

20 ^Wfc^TteMSift,**:^^;* K-7— lE^iJt UTtt, -r^hp r t 
1 -2mte^^*V> 3x754 XT ?~t7>?-&mf btlZ&ttblz.V&fe 
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tf;Vf7^7x7-f (CAT), ^-Wnr:^f (GUS) S j3 - 
D-#7^ r-^— /^7x7-^ ^3fc*^^SC (GFP), 

fllfctf, B«Ji:-r5S5tt#jWJ»K:, r^n*- *-Sr& 

vr^i^— m.u^r ~7—nm.fc^ yy—i/mytmLfe^-, 

- #7 ? b (1 acZh T/W# U^X77^- iafrf£^\ c 

-at^tts ^^-Irl/^^a.- TSfc8?)(C^^ttS (Joyner, 
A. L. e d." Ge n e Targeting, 2 nd edition" (O 
xford University Press, 2000) ?r#^<D^ t) 0 

25 Sdlft:fflV^ff5 ^l^^-e^^ Witrfx Joyner, A. L. ed." Gen 
e Targeting, 2 nd e d i t i o n"' (O x f o r d Un i v e 
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rsity Press, 2 0 0 0) lH|B«t*tt5*ttt"Cfif 0 tt 5„ 

5 (x*y— 

7 x ? y -~ V ^ |c J; o T 1^ £ $ tiiti k¥ mm * & ©jtft*^t>*«r^ 
15 f5it^0§t 1/ 5 o 

20 §C 5 (MxLf^s Kaiser^. 1995 TEukeryotic 

transposable, elements as tools to s 
tudy gene structure and functionj M 
obile Genetic Elements, IRL Press, pp. 

6 9 - 1 o o) ; 3) &tofr<Df&9>^ mm, mm^^xm^^mir^mwmm 

25 &\<omfe, ^i^rommttiSffS (MZJZ, Ande r s o 

t 

nb. 1996, Mo 1. Mar. Biol. Biotech., 5, 105 — 
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5 *%&m(Dm&b^x\^ it 77 v h ^iHiiLTtti^f Mtt 

:&^^A<Dfcfc<DT^Vi/>^T^-l£ (ADA), «|0j§S^JftGD 
fcOffiS^H^- (TNF) Tfeifd^f ^tV6^^enfe^PS^:$tL^V\ 
15 ^GenBank, DDBJ, EMB L^KliJoV^T^^U, A^T?# 5„ 

v y tjvja-?^ y-^fc^a^i^^^ y >-^^#f^^sj 

25 H&CO^^A-T^o 

92 



WO 2005/003342 



PCT/JP2004/010090 



■>y7-r&ZkX~$>Z> 0 ^©SB^^N°^Kf*l. 3^n^^ (k b) ~^I5. 
O k h<D h9>"^^^^mS.^(D\zmm^nX^\) , mar iner Y^l/ 

10 

x*$? v , ^mm^mn^^ ? tmiz ^mn&m^mfe&fom^ tarn 

20 Sr^-TSo 

^LV^i^t^^Ts MM© A^"? & — K*t" 

25 ffr&v^mm&mKm^x, *&wkz.&^x&m£tizm&'fr*K3sftz>* 
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m&wfe-tz riiaot, m&ftfc^T tsit-tz t v^ 5 ^fe#& 

yx^yy}j-T c 1/ma r i n e rltlf^o attfcJtel&S *L&V^ £ 
WtS leaping Beauty fc-£tf, h^y^jK/i/ft, ^BHffiiS 

15 fcas"5rii"Cfc5^fcT?*>5„ 

»^flBlc3£*t$*L5jK *fctt3NBtartic«A*tLSfc H^^jKi/^fcf^S&pT 
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Kttw #$u<k*. *&ms*mt-Fzfe3z}^ m%mm m*.&, 

10 £25-C#5o 
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££#T?#*»#flffiTTOfcftofcc: £Sr*!*-r5. Ufc^oT, ^©i5^ 

b9^#^^5|5j»K2W©3ttafias#A$!h/fc TTAc a g TAJ feSV^S l"T 
ActgTAj fcV^E?ll«r£*f. <&U h7^jK/^fittt)V^ 

^ # ✓ >> a - Ki- 5 SE?iJ ^/Wb ZtiX^ZZtZ: Wffi. £ 1~ 6 „ r £ T% 

z.z.x, r.©#FSfega2F!jr±, < £ t> i ocd^ ^ ^vWb£ti~cv^ 
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15 fcj:v\ 

25 ^*Af Sfc* Steffi 5 0 " iOi54«^ j £<vmMtmcnMx*&z 
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10 £©&4&-cw\ _his^saa?(l«, 4»&< tti o^* ^ k^m ?vwb£ 

t>ivy fcfcU *<Oi5 3teKy«B:, ««F**L5^<»fc*5V>r*l6«j-c*>5^ 
= y ^ £^ £ {^SH- 6 fc & ffi T* fc & 0 
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h^^aK^&a— Ki-5^mga^I«r%f6 N m«*iL^Sfe^Sr«^ 
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-i^^/c, ^^criii:»^fe^5g^-r6^ tiaot, ism#*i 
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is f§^#f|E£*vrv^t> £v\ 

^K*s^^/Hb$^xv>5 % JW££ftfc#B&HP0\ b7^^y^4^ 

101 



WO 2005/003342 



PCT/JP2004/010090 



J^^lf— ^fctelM W^f— fc£&i|fctf5 
IE?U#-J§- 3 LT^ft <H8 0%O, jf*L<»/M<fct>9 0% % «fc »9 

25 i-r 5: / ^ib^ij^ 3 - \?^zmm3&\\z.tt vx* h y ^ b ^^#txvn 
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SlJ©0;£ UV^jfe^-ete, ^BJ^m^y^^ Vh^*5VMT^-*tL5^ 

m$m. IE?iJ#-S§-2 2-2 5}e:|S«§^S^m@a^J^fc^§l¥J;«9 51^$^?)o 
10 SlJ?)^®{;i*5V^ N «^<ODNA^SlJ(DDNA^A-r5fc«e> 
©^m#A i/*^ A 5 o Z(D^XTJ»fe : A) i:i2o©f^ 

t>\ * tttwria sr 3 - K1- 5 sb#i## 2 rub** 

.■ 
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20 ^if— &<Dmifo~><DmA\^ mmi&mfc&\,^xmft<D&m<Dmwt&frn'<7°<?- 
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•^K^-r^mtj^v, W77^yhit mh^i/xtf-^—^cDfcfe 

LV\ ^(DX ?t£?l//*?9:b UTIi, {HJiil ^r-# — *>v^3t % ^3fe^ 
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J £fc*fr£1-5lfc<j*r*ru S»»77^ybtt, ttrt©DNAWlMti 
--T% ifte, itt.©DNAtf>©I-©|»feiDN 

t77^yh^ *5±t* h^xzK-r-ifSr, iBJja^tf^A-TSX© ; _h|B 
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rmm • mik&n z^t mmmstiz. &&famRm<omMt&, 

± V) , UE^©:r- * * tt £ &XYEJ& VtcT'— ? ft if t ^ 
££as-e#5„ -<D£?KlsX$k®iTZ>^bfc£^X, fcm*<Dm&&mfe1r 

2>\ tlSSriit 5 ft if <DW8k &m^ZZ.b&X£.Z>Zb &WM £ *b 5 0 

&>±, mm<o^M<ot^KB^v^mm : mm : t^vxmmvx^ 

m m m 

S i gma (St. L o u i s, USA). fft3t3WH CfcBu B#h 

J 
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5 

tr/^/v^; h>r^b9^7*9-^«*ft3E^^=!/ b (spti 

10 — pBluescriptll (pBS;Stratagene) ©Xh 

0 I -Kp n iaMfctMdp-y^B &-g"tf S p t 1 c 23fr^?-<D5 k b Xh o 

1 -Kp n I 77^yfOtU©^n^^}aoT^SU pBS-S 
p t 1 c 2 £r#fc: 0 i&V pCX-EGFP-Pi gA (Hor i e, K. , 
A. Kuroiwa, M. Ikawa, M. Okabe, G. Kondoh, 

15 Y. Matsuda, $5£Tf J . Take da. 2001;Proc. Nat 
1. Acad. Sci. USA 98: 9191~9196) ©Sal I-B 
amH 177^ > h$S£Tfil 5 0b p (D&J&^v 4 x/l/ ? Vi — fBffc (M. 
Ikawa frtb(D*c-7 h) CBa mH I — N o t I77^yf^pBS©S 
a 1 I -No t lUtiLfc?*— = -?:0>fL B amHI»^^ 

20 pCX-EGFP-SD2rfHLfc 0 p CX-EGFP-SD©¥MftL 
fcSal I-NotI 77^yf^ p B S- I R/DR (R, L) 
^W^VtcB c o R I -B a mH I WtfAU p T r a n s CX-EGF 
P-SDSrf^»Ufeo PGK-n e o#i?-/ Mr^tfpT ransCX-EG 
FP:Neo (Horie, K. , A. Kuroiwa, M. Ikawa, M. 

25 Okabe, G. Kondoh, Y. Matsuda, *5it^ J . T a k e d 
a. 20 0 1 ;Proc. Natl. Acad. Sci. USA 98:91 

108 



WO 2005/003342 



PCT/JP2004/010090 



9 1~9 1 9 6) ©EcoRI-NotI77^Vf^pB sk^o-^/ 
^U- £©8L BamHI»^H, pBS-Neo^»Lfc„ pB 
S-N e o ON otI-KpnI77^^ h&J^p TransCX-EG 
FP-SD©Kp nl-Xho I77^^hS:pBS-Sp t 1 c 2©No 
t i-xho iDittKffAU v^**— £r#fc 0 

U^Vtfi — W*tyhSj| (RMCE) (DfrtfXD^? %£kT<D£ 
5 fc^l^Ufco p T r a n s CX-EG F P : N e o (DP GK- n e o #1r y 
fcDT^l-fc6 1 o x PUtiL%Jb.ym< fcfcfc, B amH I-A f 1 I I I 7 
7^yb*5it;No t I - Af I I I I77^i<b^iiU pTr an 
s CX-EGFP : Ne o -3' lox*#fc, sp^JS-fb^i^TO^IBf 
5|c^ONo t I V ^-7<f^ay©|, ©CI a I-Bg 1 I 177^ 
*l/h&, SBf7V^^, &£X£mM(Dlfo 2 0 0 b p O^^^^^^M 
^SrttfpTr ansCX-EGFP : Ne o-3' 1 o x<DP v u 177? 
^bfcl^U p L 1 T r a n s CX-EG F P 1 L£r#fc 0 

pROSAj3-geo (Friedr ich, G. , $$£TfP. Soria 
no. 1991 ;Genes Dev. 5 : 1513~1 5 2 3) 
IbUfcXh o I77^yf^pTr ansCX-GFP(Hor i e,K. , 
A. Kuroiwa, M. Ikawa, M. Okabe, G. Kondoh, 
Y. Matsuda, joJztFJ. Takeda. 200 1 ;Proc. Nat 

1. Acad. Sci. USA 9 8 : 9 1 9 1~9 1 9 6) ©WW L 
fcEc oRI— B amH I BMfciS J; t* p RP 790 (Fi scher.S.E., 
H. G. vanLuenen, 4o«tt^R. H. Plasterk. 1999. ; 
Mol. Gen. Genet. 2 6 2 : 2 6 8~2 74. ) ©BspEI-N 

c o I^ild^tb^^n— ^mwt^iot, pTr a n s SAj3- 

g e o*5j;T^p Tc3/SA|5-geo SrflllgUfco 
SB h7 V^^if— f©6-H i s -*^>fbl 2 37^ /^N^^y^p? 
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(N12 3) <D?m><Dtz.m^ N^y^^^h^ tJT&T©:^ << 
:-5' — CATGCCATGGGAAAATCAAAAGAAATC — 3 ' 
(lH^lJ#-^-2 9) *3j;t*5' — CCGCTCGAGCAGTGGCTTCTT 
CCTTG-3' (ia^lj#f3 0) »TpCMV-SB (pSBlO) (I 
5 vies, Z. , P. B. Hackett, R. H. Plasterk, *5«fc 
T$Z. Izsvak. 1 9 9 7 ; Ce 1 1 9 1 : 5 0 1-^5 1 0) A»bPC 
RifiiSU tUT ? N c o I N B s r G I&XXfC h o I Ti#fbb;fc 0 #CV»T? % 
NcoI-BsrGI 7^ ^ f j3<tt>*B s rGI-Xho 177^>"f 
col MpET2 1 d (Nova gen) *5,fc.t*Xh o I ^bp ET 2 
10 ld^n-^U pET-N12 3^#fc„ 

*5S*»^tbft->7 hTy-fe^f (EMS A) ©fcfe^)IR/DR-L©DN 
Ay a— ^IdoV^T. pTr an sCX — EGFP :Neo OH i n d I I I 
-KpnI77^^f^pB S©H indlll— Kpnl SMfcfc:^ 
pBS-IR/DR-LWc, 
15 ~7yX% KDNAO^f/H^, ^itH^^^n h=r;W£££oTS s s I 
CpG^7-€ (NEB) SrffiV>TffV\ ^Of, PCR»^ (Q i 
a gen) ^^Vtz 0 3fe±Jfc7* ?7WbS\ ;H«ttiiT'©iftfc^ 

by ^AfeiUtlml 1, 0 0 0 6iiiLiSlSlJ@^ ^^tts 

^M<D±X^mvti 0 ^V*m&£a.m (MEL) »a-yffc5RL5 
*3itJ?RL 6 8 <Sr 1 . 0 >> Vif *^ft 5 y ^ ©Scl-i' - ^/Wjf 

25 il^T^^UfCo 

Sp t 1 c 2 3frfe^-m^<£>S B b^^^^^^^^b^fA^^ JtpASltf)*! 
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ifei^l^It 5 B a mH I -ejtift G e n e Pulser I I (B 

1 o - R a d) MUtxV^ hnTjfW-iXa^ (240 V, 500/iF) 
tio-C, 1. 0Xl0 7 i©ES»lufALfc, )lfflMlmlfefci9 N 15 
0 /t g OG4 1 8T?7 Wtt^o — ^SrbTj/^Ty^U 

RMCESr^fJ^IB4fe$tbfe.«t 5^HJSU*: (S c hub e 1 e'r, D. , 
M. C. Lorincz, D. M. Cimbora, A. Tel 1 ing, Y. 
Q. Feng, E. E. Bouhassira, 3o JlT^M. Gr oud ine. 

2 00 0 ;Mol. Cell. Biol. 2 0:9 1 0 3-9 1 1 2) , ffilg- 
J2ir± % 2 5 n g©*^/l'te*;fctt#M?vWfe:/9*5 K=Sr, 20izg©Cre 
M^^^pBS 1 8 5 38 it* 2 0 0/z gCt^DNA^-ISCffl^t, 
MEL«^n-^RL5^J:t) ! RL6|^ a h n stf i^- a Is (2 5 0 
V, 1, 0 7 0/xF) tiotfAUfc, »§rl 0 0 R> bnsKv- 
is 3 ls&<DM%]<D 4 B W\ 10m M<Djf Z/iS? n fcVVT?31tRUfc 0 SffiitUfc* 

^LT, i*!&Ufc»te3bte*:"<*K (EGFP) ©tfflrofcfcl^ T^-f^ 
— EGFP-1U (5' -CACCCTC GT G AC C AC C C T G AC C 
TAC-3' (gB?ll##3 1) ) ^W7^^EGFP-1L (5' -C 
TTGATGCCGTTCTTC TGCTTGTCG — 3 ' (BB?'J#-5§-3 2) ) 
£ N ^bWu, HYTK©tfeffi<E>fc:«>fc:, ^Y^HYG-IU (5' -C 
GGGCGTATATGCTCCCCATTGGTCTTGAC— 3' (IB^ll 
#f3 3) ) tei^7-f^TK-lL (5' — TGGTGTAGATGT 
TCGCGATTGTCTCGGAAG— 3' (iB^ll##3 4) ) SrfflV^SP 

oV^/7^fv-Ml 3F (5' — ACGACGTTGTAAAACGACG 
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GCCAGT-3' W##3 5) ) feiV^'f v-RMCE-DL 1 (5' 
— GCATCGCCATGGGTCACGACGAGATCCTC— 3 (M&\ 
#f 3 6) ' ) fttbmzjjfa I \z.^>\^X^=7^(^r— Ml 3 F*5 XX^y^^ 
v^-RRMCE- I L — 1 (5' — AAGTGAGTTTAAATGTATT 
5 TGGCTAAGGTG-3' (BB?iJ#-i§- 3 7 ) ) £J^T#:^U/c 0 

Kt-h7^^/y (Ho r i e, K. , A. K u r o i w a , M. Ik 
awa, M. Okabe, G. Kondoh, Y. Ma t s u d a, ^.fctFj. 
10 Takeda. 2 0 0 1 ; P r o c . Natl. Acad. Sci. USA 9 
8:9191-9 19 6) 2:^5^ Z * <Dm$ktt®immM U $iJJI^^Vm: 
^Jl mm 2 ^>^7^^ ^ hfc^0«9^JA/fc: o ^Ji^BBatr. ^^yT ^ ^^f^Wk^T^ 

1, 5 0 0 X g & tl^ibtW^^fc, DNAM^l/ 
15 v h^tifilU tf^a y b^tMlfc, 

HyBond • N + ^ n is* (Am e r sham) t^Lfco EG 
FP^tPp CX • 

20 EGEP (Okabe M. et al.. FEBS Lett. 4 0 7, 3 

1 3-9 (1 9 9 7)) ©0. 7kb E c oR I mft & V 91s 

»»WW(J. Sambrook' et a 1. iffi) (1 9 8 9)) 

25 T-fA'DNA©^yK?rB i o imag ing s y s t e mgrffl 
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(PCR^) 

h7^*^yV<Z>12J9ffiU3:, JJJIT©^?^^- fey h»>fcPCRtJ; 
^WUc: TgTP-2L, 5* — AC AC AGGAAAC AGCT ATG 
5 ACCATGATTACG — 3' (IH?lJ#-P§- 7 ) ^^TgTP-lU, 5' — 
GACCGCTTCCTCGTGCTTTACGGTATC - 3 * (1H^IJ## 
6) 0 ^S-^^-r^r — fc£, ^fi^fipT r a n s CX-GFP : N e o <D I R/D 
R (R) fcJ:U?IR/DR (L) ©^ilt&tt5 0 PCRtt, HotSta 
r T a q s y s t e m (Q i a g e n) £:JEV\ ^.T^^^TMf ofc : 
10 9 5tl5^ 5 01M ^ (9 4°Cl£\ 5 9°Cl£\ 7 2°C1^), 
t**HXS-C7 2°C1 0ft<Dl-y-s(J?7V 

Lfc : 

GF Pl-S^^iLT (EGFP-1U, 5' - C A C G C T G G T G AC 
15 CAGCCTGACCTA3' (iH^IJ#-^73) *30:t^E G F P - 1 L, 5' - 
CTTGATGCCGTTCTCTGCTTGTCG — 3 ' (IE?U#-*§-7 4)) 
*3«tT^ ; S B (SB-2U, 5' — TCCTAGAG 

ATGAACGTACtTTGGT- 3 » (IE?U#-*§- 7 5 ) & £tf S B - 1 L , 
5' — ATCCAGATAATTTTCCTTGCTCATG — 3' (@H^lJ#-^ 
20 7 6)). 

PCR«, 7--!) 5^JBjE*r5 5°Ct U 9AsW.*Z 0 t 

_hlE2 5' tm^h^tCo ntbtllfP CRUm*. GFPSt^tcSS 
1313b p*3«tt^S B b7^^^it4 6 6 b p-Cfoofc. h*7ls* 

^^<ommm^u^(ozf^>^-ifmm\%, m&vz 5 i-p cRitiifc 

25 (Ivicz.Z.et al.,Cell 9 1,5 0 1 -1 0 (1 9 9 7)). 
PCRilitt^^-U^^^iyAB I 3 7 3 A DN ASB2RI$feJfeHI 
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(Appplied Biosystems) SrfflV^TE^iB^^Ufc„ 

(GFPM^S'J© 
m£M&<0~?t?X<Dmi<D9Gffi%%}m^, E^MFP -specified 

Filter c^-y b^) & xua- ]) i^^^^m^mmM^ 

Fy^^/VDNA (pTransCX-EGFP;neo x Hor ie 
et al., 2 0 0 1, Proc Natl Acad Sci U S 
15 A. I 98 : 9191-6) ^ SssI CpG^f^f (New En g 
land B i o 1 a b s ; 5 OmM NaCl, lOmMTr i s-HCl, 
pH7. 9, 10mM MgCl 2 , ImM DTT\ 1 6 0 juM S AM, 0 . 
2U//J 1 SssI) &J^Tfcb/^C&^/WbUT:fcV^e:„ ^TvWfcg 

&<Dmm&* TvwiasgteN o 1 1 -era-fb $ atfc v» n t zmm-tz :tiao 

20 T^ofCo 

-^t7xfc&shmmf& (mel^, j. moi. Bid. 292: 

779-785, 1 9 9 9) b7^^/^DNAiS 1 e e p i n g B 
e a u t y (SB) fe^* (PCMV-SB, P. Ha c k e t tflgdbj;9 
A^) t t h\Z.mX^o iBJift^fe (DN easy Tissue Kit, 
25 QIAGEN) %m^X±D N ASrttfcb U -f*7^ 5: ^-i^^y-T^ 
-SrlV^PCR (TgTP-lU, T g T P — 2 L (ifrffi(Dia?!j)) £r?TV\ 
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tyvmvfcj&&&^^tz.m&iz.mm£ftZ) 358b p^pcRm'^^ttjufc 

©iM^lD (a) \^-T 0 

5 

1. 0X1 0 6 i©MEL»T ransFast (Promega) Sr^ffl 
LT, 1. 0 n g (Op S B 1 O^fdtep B S t~ %%Kl . Oftg©^f/Hbt 

10 fctejHM^vWfcp T r a n s CX-EGFP : Ne oth7^7x^ h Ufc 0 
b^^^^v'H i/©4 8^fflttDNe asy^yh (Q I AG EN) 1? 
^/ADNA^itilLfCo 4 0 0 n g*5j;t^8 0 n g©H i n d I I I mitD 
NA^rp LT N HotStarTaq iy^-rA (Q I AG EN) X\ tyVtti 
UmSfo&XXfn e o^^^b&^X^ftif^IUfc,, n e o77^yMi, 

15 pTransCX-EGFP :Neo^^-cf"CffcU ^LT, hv>^ 

1U (5' — GACCGCTTCCTCGTGCTTTACGGTATC— 3 ' 
(lS?IJ#-5§- 6 ) ) fe^/7^-7-TgTP-2L (5* — ACACAGGA 
AACAGCT ATGACCATGATTACG- 3 ' (IH^J#-^ 3 8 ) ) 
20 %mmVX®V fflLl^ML, ^Lt, 794^— n e o-Ul (5' - 
GGGTGGAGAGGCTATTCGGCTATGA — 3 ' (@B?!)#-S§-3 9)) 
Ui^/y^v-neo-Ll (5* - T GG AT AC T T T C T C G G C A 
GGAGCAAG — 3' (iB^IJ##4 0) ) ^Ltneo77^yF^ 

mm^fro ®<omvmm<DMmte, ^r^wrxn^tc: 9 5°c-ei 5#«k 

25 Zfl\zm< , 3 5ih-<^;K 94°C-T?lr9-P B ^ 6 3 0 C-?l#H*3j;tF7 2°CT* 
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LightCycler FastStart DNA Master ^"f ^ 
5 y £V -€—^3 ^^a— h (Roche Diagnostics)?: 

JBVvf, 4 0 n g OiiDNA^f), LightCycler mm (Roch 
e Diagnostics) TO U T M 4 A P C RT'ti L-fc 0 ^0 9 ffl U 
S4feKl*i-S*3teaiM'fb^ta— 5' — CGGCCGCTCTAGCGG 

TACCCTAC-F I TC- 3' (|E?!)#-J§- 4 1 ) . *3 £ 5 ' -LCRed 

10 6 4 0 -GTAGGGGATCGACCTCGAGGGG- 3 ' (1H^J#"^4 
2) ^Lt, neo77^yM^t5t«yn^ll 5' 

— GCTGTGCTCGACGTTGTCACTGAAG — F I TC - 3 ' (IB 
?J#t4 3) $3£Z$5' — LCR e d 6 4 0— GGGAAGGGACTGGC 
TGCTATTGGG — 3' (IE?IJ## 4 4 ) -efcofc,, §J 19 ffi Uj£*bfc:*M- 

15 5PCR^7-f-7-}4, 5' — GTTGGGTCGTTTGTTCGGAT — 
3' (@B^J#-^4 5) *5.fctf5' — CGCGCAATTAACCCTCACT 
A- 3' (B$l**4 6) T*£>»9, ^Lt, ne o7?^y hWSPC 
R^-f^— te N 5' — AATGAACTGCAGGACGAGGC— 3 ' (IS 
?ISf4 7) *5j;tJ*5' — ATGGATACTTTCTCGGCAGG — 3' 

20 (I2?(J#-^4 8) T?&ofc 0 4Th^7A~2. Opg N ttTO. 2pg~ 
2. OngO, M^iWM^ir^>=i 1/ h u—jv??*^ K£ s ^fh^fh, 
ttlU»*5i;t5n e 077^ ^ h fcttir b bfc 0 

9 5°CT*1 0#W % -tftfcfflK 9 5°C-ei OfrlRU 5 5°CT*1 0 #f?g*5 < fcTJ* 7 
2°C1?1 0#ffl(D4 5ih-T^/^feofc„ §3 9 tt| UH%*5 &Tfn e o 

25 V h&m^&Bfcm^^Xfe-Bi'U, IEJHb<Dfci?>fc\ §3 «9 ffl U^©*Sr n e 



116 



WO 2005/003342 



PCT/JP2004/010090 



Gtt*) 

mmmvmmz, c P G^^/vm^mm-r^^m 1 a-ck^i-,, 

(A) jfAl^W^ia^^-^t^OSp t 1 c 2fi^jS^©SB 

V^Eg^ : rn=^y>\ : 1 o x Ptflffc, J:U?S<D^P : J y 

KPCR^v-, #V^:^9^5 K©#*MB3?!U CAG : CAG^p^ 

— I R/DR-R&itM R/DR-L : ft I R/DR^± 

TJ*& I R/D R N Xb > Xb a I % B'Ba mH I % K : K p n I 0 
10 (B) ES»S p t 1 c 23frfS^m~e£>SB h 7 1/<D® 9 ffi U 

Sp t 1 c 2 5t^M^^J{tiU-C§f AUfcS B h^^X7}f^^§r^-r6E S 
1 1 5^n — v (/^/WAl^-f") <ir N l&l^rfiLfcSf £M<£> S B 

if— ( h^^/Kif-if+) SrMt«pSB10*fcfi, DDE^j/n 
a^SCU;/fc^?£tt©SB h^>^/Kif— if ( h^V^aKif— £-) %m^ttZ> 
15 pSBlO-DDE (Ivies, Z. , P. B. Hackett, R. H. 
P 1 a s t e r k, So.fctFZ. Izsvak. 1 9 9 7 ; Ce 1 1 91:5 
0 1 — 510) th7y^7x^hU ^/VA^-TJ; 5 ^^f^fyK 

pcrt^^ y — — v^bfc 0 P SB l 0<z>#»^ia^-fc:ov^4o?>2teU 
fc h7^7x^^ 3 ^Srfrv\ 8o«7>3fiStbfcP CR© 1 SJfcfofc9 1ms 
20 ^/ADNAlrfeffitt, #h7^7x^>>3 ^{cl*5V>T 8 /t g <D*f J A 
DNA^^y-=^Lfc 0 p SB 1 0<7)*7C* (2 m g) Sr^-f-Sft^W 
* P C R ©id^^feO^^A'Rl^t. * ^iCOV^T^IW* 
P C R ©sp*&j»[*5 it;SBb7 JKif V"</K& R T - P C R##T 

V>1feZktt<D'**MZL7F"t 0 Ac t b : ^7^fy o 

25 (c) M^vx(D£mi®ifa&£TfKsmmzm-fz> hv^^^^m^m<D 
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MM&X:<DtfS ADNAtt, Hp a I I X'mit^fl^otc 0 ilfrteU ^<D 
Um$*?-MtZ.b&^1r 0 — # N ES 1 1 5 ^n — ^iljfcO^/ ADNAte, 

ES^^^V>T. Hp a I l|«^'h®#^^vWb- i^r^-To It*, : H 
pall (H) i^fcteMs p I (M) *Mfc H X : Xh o I IfRifc. KM, KXM 
*3it)«KXHW^tjolt5Hp a I I -Ms p 177^ yfW©0. 5 

aSBJk^CfrofCo CAGIt CAG7n^^-^U EGFPJi 

m&mytz^^fwtt^v. p a«/Kp Amn^^i-^^-r 0 li^ir/ 

'fk^^'f-o NCl±^)if7^3yhP-7V (MELWMDNA) 3r**i% 

^ X *tf y % yglr % JNBJja 
Ufc 0 

(PBS 1 8 5) SrflHBU S s s I CpG^f7-^ia!) b7V 
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^^lH43t^? t^/w^t^ — if^-^at^ (HYTK) 

K&itfc^ (f7^^y) ittttSMELlfflliS (^:RL5, R 
5 L 6, E. E. Bouhassira, J. Mol. Biol. 292:77 
9-785, 199 9) ^Abfc Q C r e l&^^g^fc £ <0 5 K£ 

io SB»i^iAu !9 ttl«^»ji fciam^J; 5 tfTotPCR 

15 A£*Wc h^^^/Ki/>-©^0!9 ttJUTi/ir^) 

^e^A^fc f^^zKy^W-g)*) ffibT$>i?^f tf>fc£>fc, 2. 0X1 
0 5 i@<£>^ES$BJ£:?n — ^fctal. 0X1 0 6 i©MEL»o-y^ 
2. 0. 0. 67, 0.' 2 2, 0. 07 4, 0. 0 2 5^0. 0 0 8 2 as 
g©pSB10T?b7^7i^hU F7^7x^>> 3 >-<Z>4 8B#^^{- 

20 ^ADNA^DNe a s FtJittJUfc, 1/igO^ADNA*, I 

^ES»7n^-y|^tT, 7 t 7^-7-LCB2XL2 (5' -TTCCA 
AAAG AAGT AG AGT GG AG AAC CAGTG- 3 * (@H?!]#-5§- 4 9) ) 
*5J:tJ ? 7 0 7^-7-PGK2 (5' — AGGCCACTTGTGTAGCGCC 
AAGT- 3' (1E?!|##5 0) ) £\ MEL»^a-y|^LT7°7^v 

25 -TgTP-lU^iOTgTP-2L»5PCRia!3Mtfco 1 At 
1 ©mi PCRlfelrili UTte^S*;*^ v KPCRSr, ftftESftl 
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Jfe^n-y^LT, /^^^-LC B2XL1 (5' — CCAACCAAA 
TAGATTTAACATATTCTAGGT-3' (Mm&# 5 1 ) ) *3 £ 
^/7-<v-PGK4 (5' — GCTGCTAAAGCGCATGCTCCA 
GACTG-3' (E?iJ#f B 2) ) & N MELlWfi^o-y^Lt^'l' 
5 v-TgTP-2U (5' — T C T AT CGCCTTCTTGACGAGTT 
CTTCTGAG — 3' (IB?iJ#-J§- 8 ) ) j8£V^-r-TgTP-3L (5' 
-CAAGCGCGC A ATT AAC C C T C A C T A A AG G- 3 ' (Mffl 
##9) ) SrffiV^fTofc, PCR^#|i N 9 5tT'15m ^tb«< N 
9 4^im 6 0tT?im"iUt7 2°C-C1^M03 OUm^/K -^O 
10 7 2°C-e7^-P^<D^#^:T'feofc 0 S B h 7 — tf(£>3851W<^ 

£3&lrr 5 fc t^tH^^n bs^oTTRI z o 1 (Invit 

r o g e n) £r^B tt, URNA^ttfflU RQ1 RNase-Free 
D N a s e (Promega) t«Lfc 8 U g©RNAlrs MIf<^/ 

15 V>T Superscripts (Invitrogen) 

V\ ^b"C, 2 m 1 ^^S^t:PCRT'^*TLfc 0 P C R^7^ S 
B b9>X aKU*— ifafrfS-^lf ^COV^, 5' - AAT AG AACTGTT 
TGGCCATAATGACCATCG — 3' (IB?lJ#-§- 5 3 ) ^J;^' - 
ATCCACATAATTTTCCTTCCTCATG — 3 ' (IE?!|#-5§-5 4) 

5' — CAGGGTGTGATGGTGGGAATGGGTCAGAAG — 3 ' 
(IB?lJ#-*§- 5 5 ) *3<ttJ?5' — TACGTACATGGCTGGGGTGTT 
GAAGGTCTC-3' (Wf 5 6) "efcofco ^-f ^ SBb 
7^^^f i -ifjt'g^fcoV>T3 0 N ^U, i3 -T^^itfc^-fcoV^ 1 
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<*&*) 

ffi^x^IEL < ftfrtitz.^. t ^-tm^^^Zfu y h t LT0 2 B 

2, 5M3fi N R L 5 6^^^ f ;Hk h 7 y^^y y^^A Lfc»tTfe !) , 
^d-^5N1 s 5N2, 5N3tt, R L 5 ft*©^^ f /Vft h 7 
&mAVtcMi&m*7Fir 0 £fc, 6M1IJ, RL6ft^©^f;Hbb7^^ 

C r e - 1 o x P Ir^- LfcHii^E L < g r o i i $ tlfc 0 

15 ^©^0 2C~Dl^f o Hlfttt. ^^ftyaSttflaRWJlfHp a I I, 
New England Biolabs) £Jf!V^clMF:x:7*u <y hrfrfcFf 3r?T 

25 ItSEGFPM©, &7fe$BJ&##r#lli^fi (FACS) 7>*fo : 
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RL6^5fe^o-^(7^M*•i-*3V^-C^ Hp a I ifcfcteS a 1 I £t> b t> 

ftfc. Hp a I I*5it*Sa 1 I^OS^v ^^{^7^^^^ 

v^-cw^uiwstbJfe^ofc (H2E) o Y7^*^si/m^<D*^>\'iky^&& 

fro 

9 ttj Lasra ^xmt-r&m) 

20 mffiM2-e#T3ibfc«^tSB^^ (PCMV-SB. P. Hack 
ett N U. of Minnesota j;9A¥) £^AU 4 8^fW^^^ 
/ADNASrlHliRUfe. ^/AOHHRtt, $V -MftliJ^y h (DNe a s y T 
issue Kit, QIAGEN) ^ffiV^ffcfc, ^Xf^yKPCRt 

25 RKJ&Sr^Tofco 1st PCRfc&V^Tl je* g ©£V ADN ASrfcp^fcJEV^ 
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1-1) TgTP-lU ■ 

1- 2) T g T P — 2 L (@B^lJ#-^7) 

2- 1) TgTP— 2U (TCTATCGCCTTCTTGACGAGTTC 
TTCTGAG ; MH^J#-^-8) (2nd PCR ; ^7^7 KPCR) 

5 2-2) T g T P — 3 L (C AAG C G C G C AAT T A AC C C T C A C T 
AAAGG ; @B^iJ#^-9) (2nd P C R ; *XTj y KP C R) 

(DMm&ftofco ^f^^yfo-;!' (NC) iLT, ^tttoy/A 

10 ©jg^*sR^^_b# (/>&< offiFfiUO u-cvNsr.fcjos^fe^j&oyto 

IHSAf*, -**7*>fS Al21*3ltS> DNA^WbO ffi 

15 ^S©§3 9ttJU©P^ISr^-r o — gBfi, @3Aiim o @2fc/W 
n — 1 m g^/ci^l 0 n g%*XT4 y FP CR<Dtz.$><DmMt Lt 

^ffiUfc 0 >fcoV^ N 10©PCRS:fTofc 0 (B) #faD ; (C) 

#|f»J Io NC : ^7^^yhn- ;Vt bT© b7^7x^ b LTV^^V^ 
*f J ADNA N M : 100bp7^, h 7 ^jK/V®*©^ ?vWfc;5tfctB*3 

20 £u^^ p&{c^-r 0 

h 9 ^ «9 m b teSUSH- CpG^ ^Mfc© j^BSr&j&t- 5 fc at> ^ N 

25 R&frofc (04Al5j;OT) o ^^/Wfch^V^^Sr^ip^n — i^te: 
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fltefrotc — ^5U3*3£tf6Ul) „ ^<DM^n. S p t 1 c 23tte 

^MfcsHM <7vWfc; f7^^/y^:ft5E smm^o^xWL^£tiZ>-b<nb 

5M3 jo J;tK6Ml) 0 ^^<DPCR(^fci?)©yy ADNA^%^$tvfc^^ 
^^/Ht h^^^^y^^tf^ n — Vfe5fe<D^V^DNA(7) 1 Ongli #t 
VXm^Jf-rsls&ntc (I23B, ^n-y5M3*5j:t;6Ml) o SB 

b 9 ly^-m^-^u^ ^—<r>m^. =&M'p&®im L.xmmvxm i o % 

£^Ufc (x-^te^T) o w*U*. SB • € tf>3§m w</W>s 
« Wb^©^<^jmH-T?feS^ t^^-T6o ^KD^te, Yy^^^J 

t^^^^&ttS. -50 «9 0 0{§<7)it^p fc— ftfS (01 

B) 0 

Lfco r©iiM^^TI«l-Tto Xholiit (pROSAjSgeo 
^EcoRI-B amHlKfJt (pTransCX-GFP) 
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(OWzZf-ffiff— @[-rtl/«/3 - g e o (pROSAjSgeo (G en.es &D e v 
elopment 5:1513-1523, 1991) 7)*3§m U mifo&lfc 
4tfG4 18 (Genet icin, Invitrogen) fc^LTffiH* 
5 bteZtiM&&Wm\^1t 0 rr-eftffllfc^^^ K©#3tSrH4A^i-„ 
IH4 A»z:*3»tS»&#W:^ S A : ^^7^ * • T?±zf#— , 0 - g e o : $ - 

g a i t^^j zs^wm&te^bvm&m.fc* 

yn^-f7y/Sl>7^/y^S s s I C p G^^-v— i=?T?;* 

^vWfcU s i t>fc-r ^^SEtt#3NBJfi (£ s») (r I e s&bj& n 

10 A, Nagy) lC#ALfc 0 2»A^ G4 1 8tiot7 BWljR^ffofc, 
* 7 -/Ma^^L ¥Af (Nakarai Tesque, M*, 0 

15 it)!Tc3WA) 

^n^e— * — f7y7°h7 ^/KyVtf) SBf7 ^*3W — t?j&;*Hf Ateo 
V^T, 2. 0X10 6 1@©E S#fflJ&^ TransFast Irfffitt, 0. 4 
/ig©pBS10i-fc 1. 6 m g f ;Vft*fett*^ f H p T r a 
nsSA^-geot*f7 >X 7x^ 2 4 !7 ai/V^ 0 1/— h (D 1 ^ ^/^e: 

20 Sagbfdo #CV>T\ h7^7x^^ 3 y©48ltif(Ch7^7x7 

fc&Bfl&Srl 0 cmi^mtC^U 1ml fcfc>9 150^ g©G4 18^70^ 
iliRbfco = &a?AifJte&U thSfcLfco V><o^05G4 18 

Mtt^n — ^SrfefcjSc^ ■t©DNA*5j;tJ i RNA«rSfittiU/t 0 PAW^SI 
&rt&Wm*. »«T{k|B«*ttfcJ:5fc (Ho r i e, K. , A. Ku r o i 

25 w a , M. Ikawa, M. Okabe, G. Kondoh, Y. Matsu 
da, *5£U?J. Takeda. 20 0 1 ;Proc. Natl. Acad. 
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Sci.USA 98 : 9191~9196) , 94^— y^PCRi: 
iot^U En s emb 1 *7^fJ Ay*— ^ (version 1 

6. 3 0. 1) £H£fflUT##?Ufc 0 ^^-^7^^, 
^^I^^7^T-j3-geo (5' -TGCCAGTTTGAGGGG 
5 ACGACGACAGTATCG- 3 ' (Ba^'J#-^5 7) ) btM^jftfc-? 
l^m^i^yy^^— (5' — TGGAGTGAGCTAGAATCAGAA 
AGATGACAC — 3' (M2S) (@B?lJSf 5 8) % 5' -GACTTT 
CAAGACCTTCGACGCAC CG T T C AC - 3 ' (M 2 L) (MM 
##5 9) % 5' — TCTTCAGCCACAGGQTCCCAGACATG 
10 ACAG-3' (M4) (ia^J#-#6 0) *5«3:t^5 ' -GATATGAAGA 
GCTGTCAGTTTGTAGCAGTC — 3' (N 1 ) (IB?!j#-*§- 6 1 ) ) 
(RT) -PCR^oTWlffibfCo PCRm^^ril^iH^J^bfCo 
ytt^— hv V? h9fXtf>?^(DT c 3^Hf A^oV^T. 2. 0X1 
0 5 fi©E S^BflS^ TransFast OTlt^ 1. 0/igOpRP23 
15 02 (Fischer, S. E. , E. Wienholds, *5j:t/R. H. 
Plasterk. 2 0 0 1 iPioc. Nat 1. Acad. Sci.US 
A 98:6759~6764),Tc3 h 9 V^/tfif — If (D%ms<? t 
1. 0 /z g ©^/H^fclj:^^ f ;V{bp T c 3/S A J5 - g e o T 

20 ^ h bfclffljia^ftb, ±^^#T-eG4 i 

G4 1 8B'}4=I^n-^_h#bTV^^^t^^|£|JBJUfc 0 

25 
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h7^^yyfe^5„ Jfe-fefr^Sc^ En s emb lit^yH'^— * 
— > & <£ tfi*6MP£ t i 2 o©#AlfWSt (M2S*5J: r^M 2L^$ 

10 *M$L&mfeV1iL 0 VKo£><£>^ n — > (M2S, M2L, M4 *3 £U?N 1 ) 

«4Dtt, T c ^lc&[Jt^ Wb©^iS:^to h7y^^-(Oi 
15 3t«r±«H:S%i- 0 T I R : *«^IpIK«o 3o©»4lfcF9V^7s^i/ 

-To 

-ties 4 iz^sfts j; 5 %£mmz.m£-r* ^Mt^mm^m^^ti^o 

T§*5i^SdSfcS. ^ftv^x., ^/A|^A$Wch7^ 
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^ (pTransSAU-geo) SrflMftU h V V ^felS* (F r i 

edrich, G. , ^.fctFP. Soriano. 1991 iGenes D 
ev. 5:1513-1523) SHEJB Ufco i©"***— tt* J3 - g e o <D 
lit^^-f^T^t^- MtSr^fc: (04 A) 0 roh7^JK^/y 

^C5it^^5o j8-g e o*S h^^^'^tbfcat^t-l'^^^— 

Affcsi^ amnsta, j3- g eo (Dmmz&m utg 4 1 s tem&b%:& cm 

4A) o ^Mfc^fcte^^Wbb^V*^^^* — Sr. SBf7^ 

10 ^^JtfyVtel, 6 0 0= n^i4U #^f;W^7^^ 
^Iil4 0 3n=^fe (H4B) o r©^ft ^fflb£>i;tjqfA<D 

15 RT-PCR5>#Tt-<£oTl¥«£*L (04 C) % ^Lt. #t>tufeMm«. 

S&U^&W^ C. e 1 e g a n s &5fe<DT c 3 h7^^^/^fILT, BU 
(Dm.fc^h^-yT'm^?*— (pTc3/SA^-geo) SrUfSgL (F i s 
20 cher, S. E. , H. G. van Luenen, 3o£XFR. H. Pla 
sterk. 1999. ;Mol. Gen. Genet. 2 6 2: 2 6 8~2 
7 4. ; te&TfF ischer, S. E. , E. Wienholds, 3S£T$ 
R. H. Plasterk. 2 0 0 1 ;Proc, Natl. Acad. Sc 
i.USA 98:.6759~6764), ^tt, * <7VWb J5»*fc 
25 ttW^ftV^©^* — ^ Tc 3 b7^W-fM'<^^-^ , btE 
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1t (04D) o ^(Om^zi-i, CpG(D*^A'{k\±£5lfc&<Dl8&ifiti! t <Dh , ?> 

±# U T V % 5 r. 3* use $ ^f Co 

f <DM*3 J; t^EM S' A) 

10 IR/DR^I|K^>fy^tfNl 2 Wftrteffflife 

*jX*lJ;5te (Ivies, Z. , P. B. Hackett, R. H. Pla 

sterk, SS^t^Z. Izsvak. 1 9 9 7 ;Ce I 1 91 : 501~ 

510) mm vfto i r/d r - l ©«j^^^^-r § a- y =r* ^ i^*- 

15 5' — T A C A G T T G A AG T C G G A AG T T T A C AT AC AC 

TTAAG— 3 ' (Unmet-U) (BB^J#^ 6 2 ) *3 £Xf 5 ' - C T T A 
AGTGTATGTAAACTTCCGACTTCAACTGTA— 3 ' (U 
nme t-L) (IS?lJ#-5§-6 3) Xh 5 % -tUT % ^f/Wb^n-^fcoV^tx 
5 ' -TACAGTTGAAGTOGGAAGTTTACATAC ACTTA 

20 AG-3' (Met-U) (§a?lj#f6 4) *5j:t)«5' -CTTAAGTGT 
ATGTAAACTTCOGACTTCAACTGTA- 3 ' (Me t-L) 
(@H?lJ#-S-6 5) trfcofc (^rt5\ " O" . 

£©*-y =rj*^ i^a-^m. T4)Hy^^ w^k^ — * t?&/Bv>T [y- 32 

P] ATPTf*f§«fl5$il % #^T% T=-y V^^tb§„ IR/DR-L 
25 ©DNA77^ >- N£H i n d I I I &>£X$Kp n I ^fttSrifcio 
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P] ATPT^^bUfc 0 1 . 0 ix gO/KP (dl-dC) . 0. 2pmol 
5 (DJrV =f?i? V^K^n— zflkfrtel 0 0 p g<D I R/DR-L77^ V 
K &J;t>'l. 0 /i 1 ON 1 2 3<DWtETX\ ^Ti^fEtt £ tWc: (Ivies, 
Z. , P. B. Hackett, R. H. Plasterk, iSXXfZ. I z 
svak. 1997;Cell 91:501-510) if^l:^^ 

?KM'kW% : fcJ$tsitfr 0 2 5^3 o^flo^y^^^a yot, i^v 
10 5 %<£>3c$&/f? y 7^ U /VT 5: FtfMzn*- Kb. 15 0 V<7)^«flEt? N 

0. 5XTr i s-^^-EDTA^, * V =?X ? 1/^"^ K^t* — ^ldoV> 
tl. 5BfP^ IR/DR-L77^^ffcoV^2. 5 B#Hm^ct& Ufc 0 

15 (ChlPT^) 

SSBtH^^n hayvtfot, Ch I VTy^L-i^V V (Up state) 
*n\^X?*^^&WfcW (chip) £?xofc 0 rw^^-c^ffi;* 
fotduims^ fetTir^/V H3 (Upstate) *5£t>^- t> V ^ ^/WbH 
3K9 (Abeam) "CfeofCo *»bfcDNA£ N ^i^aHs^JM^V^T. 

20 7^7 — if 2 . litfe^oV^ ^^-Y-v— 5' — CCTTGTACGGG 
TTGGTGGAGGTCAC — 3' (K?IJ#-5§- 6 6 ) *5.fct*5' -CGCC 
ACTCGAAC AGGTGGACAATAG- 3 ' (IB^J#-^-6 7) , j3 - 
/hJfu tf^ftfc^oV^ 5' — T G C GAG GAT A AG A AC AG AC 
ACTAC-3' (IE^IJ#-^6 8) *5£0*5' - AC AG AC T C AGAAG 

25 C AAACGTAAGA— 3 ' (@B?IJ#-5§- 6 9 ) ; E G F PSt^F^oV^T, 
EGF P — 1 Uioit^EGFP — 1 L N I R/D R- L to^t, 5' -GC 
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ACGGGTGTTGGGTCGTTTGTTC — 3 ' 7 0 ) 

1^5' -CTTCTAAAGCCATGACATCATTTTCTG-3' (SB 
^'Jff 7 1) % t£hT$\Z. I R/D R — Rl£oV*T N 5' — GAAGGCTAC 
TCGAAATGTTTGACCCAAG — 3' 7 2 ) *5«fcTJ*5' 

5 -CAAGCGCGCAATTAAC CCTCACTAAAGG- 3 ' 

#-§-9) &JBV^PCR|Ej:oT$HffLfco PCR^#it HotStarT 
aqSrffl^T. 9 5ttl5M itbfc^V^T. 9 4°CT*3 0m 6 0°C 
T?3 0#^*3<tU ? 7 2ttl^K©3 . 7 2°C-?7#|?g 

10 2. 0. 0 4 33£U?0. 0 0 8m1T*SADNAOTU 1 K/&&fc t> 1 *5 

9(Di^©EGFP N I R/DR-Lfcitfl R/DR-R{COV^Ii, 1 
RIfofotc V) 5 *5 «fcU« 1 iB 1 <Z>fi:2r^E Lfc 0 

15 06tt, S©^f/Hl2lR/DRI^tSSB h7^^f-€DNA^ 

Bl 6 Att, I R/DRfcl*5fr3 C p GflflStfSitf h ? — 
©«5fcHo : C p G§P{4 0 

EI6B~Ete. h=7 V^Tifif— ^i^zff- K (N 1 2 3) 

20 #cl5#t!j^iX^ HTyt'f (Electrophoretic - Mobility Shift Assay = 
EMS A) £^-r o 

HI6 B*5«fO*Cte, I R/DR-L©34 b p ©^Jfr£*WfcT?# b frbfc^ 
m-Cfe«9, 0 6D*3J:tfErau 3 0 0 bp(DIR/DR-L77^yft# 

*©N12 3^f K (1 6 0 0~10 0M3K©tl^f K) fcift^U 
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5 @6Dlc^tj;5t N f /Kb I R/DR - L 7 7 y h t fdi^ f ;W 
jkIR/DR-L77^^h^, m?>s<?m^&fc<DK$}$<Dtclt>fc^ if^C 
t^ISCN 1 2 3^7°^ K (5 1 0 0-1 6 OffiF*R©»»-<^K) t?S 

13 6 Ei^-T J; 5 te N #M?vWfci R/DR-L77^yh^n-7*fc 
10 UTlSttMbU. ^^^/Hb*fcf*^^7Wt;7|c^UVN<D I R/DR-L77^ 

^hsr. m±-tz>mm (5 o o~8 o o ofe*;i>T&m<D-7v—7) x\ m&m 

RtUtftfflLfc. Unme t : #M^7Mk Me t : *^7Wfc* F : £]£ :/ 
n-^ v C 1 (CI) *5 £U*C 2 ^fh^fl, IR/DR 

*>fcU©Nl 2 3-<^ KCO 1 ^o«tt^2^(D^^^-r (Ivies, Z. , 
15 P. B. Hackett, R. H. Plasterk, 33«fct^Z. Izsva 
k. 1 9 9 7 ;Cel 1 91 : 501~510) „ 
HI 7 t± N 9f3£©3fte^0T?©^ ^;Hb b 7 v^^i^fcra^M f/Wk b 7 

B7AH:, Ch I PTy-Mte^T^&ti/fcSB h 9 
20 PC Rii©««6«r#fife^©T«>i»V^^ tT^t, 13 : 1 o x 5 1 1 £B{£ 0 
El 7 B 33 J; CW\ »LfcDNA©PCR^If 0 HI 3 33 J; X* 4 fc^-f" i 5 
m % . j7n — ^5M3 33£tJ<5U3 (B) i% h XfK* n — > 6 M 1 1 33 «fcTJ* 6 U 
1 (C) Sr. -t*t-?*L, — ^RL 5*5±TJ«RL6A>fef|«U*:o *£A33 

J:^»Lfc:DNA©5§Mf^^7>lftfc 0 AcH3 :ftTtf-;l/H3, 
25 MeH3K9 :ftby^f;WfcH3K9 N no A b : fctfl^^ftV^ >- h 
n— T^7— if 2. 133£TJ*]3 -/J^u &&®8&j&»o5&t£3fe£,flI 
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/3 -/h^n K©»*li5M3 O^Tir^H 3 ®#fc^TlII CT 

-/jN^nlf^IH^J^, ^©®^!i*3V^T5 9— if 2. lE3ni£J*;4fcL-Cfrrb 

btt. EMSASa^^f/Ht I R/DRi^f/Wb I R/DRW5t 
m^SB h9ZsXtfV—' t^3/^K©*H*rt44rJfctllEUfc. ;fr£;fc<59 I R/DR 
©M#te. SB h^^^^f*— ^W5 2o^gp^|rlft5 (HI 6 A) 0 
15 ^<l!l<^#£M£©^C p GSB^JSr^tf (Hi 6 A) C0T\ fe«IJ©^§|3{i«, 

^^tfl^fft#$tLfc (Ivies, Z. , P. B. Hackett, R. H. 
P 1 a s t e r k, joJtt^Z. Izsvak. 1 9 9 7 ;Cel 1 91:5 
01-510) SB b^l/Xtfy*— VcomiWl 2 37571 (Nl 2 3) 3S N 
20 Escherichia c o 1 i U C5fc$jj&(£> fc *?-*Jls9 

25 ttfc!|S$*Lftj&>o;fc (0 6C) o ^O^y* J: bTfc{RU(D I R/ 
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£*bfcj&»ofc: (H6DS3J;tJ«E) , Zthb<Dffi$kfc s I R/DR© CpG^f 
/Wfc#s ^© I R/DRW^Nl 2 3^7 P ^KC9li:^^^'fbU^VNr 

5 

0»J*.WU E. co l i^^^R HUte, h^^^^—^^^Ltm^- 

sBm.mz.mvxm®W}mmB 1 (hmgbd ^^^k^^o^^, 
15 w^>n&<Dmn& xx^mm^-^(Dmw^^xm±^m^^tcir 

(H3K9) -C^^/Hbt^ h^H3^7 i n^i=i-^^-v_h^@Ei4$^ 
t\ DNA«i^fl5ii:^lfc (Gr ewa 1, S. I . , $5£XfS. 
20 C. Elgin. 2002;Curr. Opin. Genet. Dev. 12: 
1 7 8-1 8 7) o ^mwmibte, ^tfl^x^ Ch I PT^-fe-nziT-^^H 
3 1§;fcte M)^ ^MbH 3 K 9 ^fiirrs^^ffl U 2 o^HftS*!^ 

>Wm;*s RL 5 S.*^ n-yfe iU!RL 6 n-y^V^JtKUc (H 

25 7) 0 Ch I PTy±4K^VX<D\Hnmmt UT, fl^IiX^-if 2. I5t 
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— t LT^JlLfc (Dh a r , V. , A. I . Skoul tchi', *5<fcT^C. 
L. Schi ldkraut. 1989. ;Mol. Cell. Biol. 9: 
3524~3532 ; &£T$S chubeler, D. , C. Francas 
tel, D. M. Cimbora, A. Reik, D. I.Martin, $3 
5 J: XIM. Groudine. 2000;Genes Dev. 14 : 940~ 
9 5 0) 0 i7i^t<t 51^ Ti?^H3^oV^§teLfct>©K:J:tMLT N 

<E>*te, 0 -fr?v\?lsm.te z f-<D*£*) h^MKM<, 7 5 9^ £2. life 
^£ iS-zh^nif^at^H 1 ^ ^ tl^etu^-r n ^ a ^ ^ ^ ^tt^-fe® 
10 -f5 tv^^RglM— ffe-rSo T*fe^-/WH3©lif^J:*5»t5 b9^# % /^fi5!l 
( I R/DR-R, EGFPfeiVlR/DR-L) ©ttffctt* it* 5VWfc b 
^I'^atfv'VSrgt?** — V (5U3*5j;^6Ul) fcLSSV^TR&Stbfco *fr 

^Sr^tr;?*-^ (5M3^j;U?6Ml) fc&wrmi&StLfco r©*-(btt % 
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io (MMM 8 : gij© h ? y^^^y^wM) 

Hii^I 1 l-feV^T^ffi bfc S B 1&<Dft*> <9 fcT c 1 /m a r i n e r 
© — ^U, Tel (7^t^>3y#^X0 1 0 0 5) &J1VVT\ HJfeM 

15 

SfcKix IIJ6Mli2:*5V^ttfflU^:SB^©ft*?t)i2:mi no s-2 (T?± 
20 ^_h#$iir5C:i:^|iiE$^ Co 
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5 ftvmm. mmmitzz-v&m^m-vibZo 
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I. K9^#J/^Sra— K-*"«««E^ISt*i-5, ^i^tifci^fT* 

5. fflRh^lsxtf-S^ftT c 1/ma r i n e rlliltS, »*SlK: 
•6. mZV9^Xtf*Sls\±S leeping Beaut y Sr^tf. fiMfS 

20 m&fritmmfrpo 

I I. tffis^^, tfoumtttt, m^m8\zium.(o^.m^titmm^o 

1 2. ^fB^#^55#A£*L5>?V A_hO-C£gfc*5VN-r 
25 #ff5jS1-5. W^lic|5^<D^il$nfc^^ 0 
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t> mmmmm^ < t t> 1 o<£>* ? kj&m ^/wb£>vtv^ at 
14. b7^^/^n- F-tzmm&L &£x$mM(Dmm^*^~ k 

f»*^ i 4 fcnaafe©^ 0 

1 6. ItflBb^^^^y^^DNAM^fe^.lf^mi 4^|2tt^>-<^^— o 
1 7. MIS b^X/tf^teT c 1/ma r i n e rS^lf?., MfJfcSll 
10 4fclBfcW<^— 0 

1 8. Iwiab^^X^y V^S leeping Beaut y Sr^tf > 
^1 4fcfE»<£>-<^* — „ 

15 ^1 4\nmm(0'<??~ 0 

2 0. ^51^§r^^^A-t-^fc:fe^ffl$tb?,, 1 4 ^lagc 

22. BtiiB»^. ^^mmmm^^ nasozz o^tag^^*— „ 

20 2 3. MIBi9flSfi, ffo#fg*Wfl&«r-&tN W^3S2 0H:|B«S©^^— o 

2 4. ^jIB^MBMWA^tt^^V AiKD^S^VN-C h^xtfif— if 
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5 fflfjjtfg 2 6 KBE^OftUfe, 

2 8. HOlBh^^X^^^fiDNASy-^fc^x 2 6 tefB$i©jjflll& 0 

2 9. huIB b?yx^/yfiT c 1/ma r i n e r gUcJR-rS, If 2 
6 fc!EiccaM 0 

3 0. S&I2 by^X^/yftS Ieeping Beaut y «r-gi> N ffjfc 
10 526 fc!B^<D#BJfe 0 

• 3 2. ^a^^afef^^Ai-Sfc^^ffi^tt^. lt^3S2 6fcia^ 
15 <dM 0 

3 3. fuiaMte, Mm±.V>)M&'£&, M&K 2 6 ^!Biffe<D$8]fe 0 

3 4. MIBlHJfe^ >#fL®j^«^t?. If^2 61<:1B*^« 0 

35. HfiiE#fflM:, if^mmm^^, 6^is^^« 0 

h lo^^lx^K^^^/Hb:$nTv^§ N lit, 

it ^ 3 6 Km^mMo 

3 8. tfrlBh^VX^^^^DNAMT'fcS, it^3 6}c|Bmom^o 
25 3 9. ffimh^l/X-tfyri/feT c 1/ma r i n e r MM&gS 
6 K:K#4>ttLflfc. 
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4 0. fttrlB h^V^TKy^teS leeping Beaut y &-£tN If* 

5 jfrfi 3 6 triage 

4 2. ^51^?r^rt^Ai-5>fc^(^ffi$n5, 3 6 Jz:iB*fc 

43. Huism^», *^^ia^^tf, it^4 2^iBa^m^o 

4 4. lifl!E|§m£, i#?L«J^M£r^ti\ f»*« 4 2 ^|Btt<^m^ 0 
10 4 5. fltj|EW«. 5fo#Smm^tf> lf^4 2^|Sm^m^ 0 

15 Mf&gU 6 fcfB*c<£>£^ 0 

4 8. MfBb^X^^fcDNAM^&S, f*^4 6^|B^^ 0 

4 9. ftffflS b7^/K/y[j;T c 1/ma r i n e f MKUR-TS, lt^4 
6 fc!Bgc(D£^ 0 

5 0 . buIS h7 V^/K^/^teS leeping Beauty £r<atf\ ft^ 
20 ^4 6^|B«c^^#l 0 

5 1. itfifBMt^MH^ BtrlBh^^^^i/^lCf^ijj-sr|g}j:^$^§ N 

5 2. itfr!B±^te, mmmo^^ i*^4 6 ^!Bm<z>£^o 

5 3. ffifEM^ l>itfLSj^&^-&\ It^4 6t|5^^ 0 
25 5 4. MlB^f^ lfo#m^tP^ l»^4 6^|5^^#Io 
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5 6. hy^^x^y^^SrfmtSfcfcO^-efcot, 
D. ^W^m$tb^^m«^ffiVNT^^i?^i-6xa> 

10 5 7. HulB^tt, mm£.%)*^&, »3^H5 6|d|a«t©*&, 
5 8. tflE&flfeW:, Ht&SMfc&'&i^ B»*315 6fc|aK©^S6. 

5 9. f7y^^x^y^4ft^Mf5fcJ!)©^fcoT, 

6 0. HtrfS3=#ite, M#JK 5 9 tn|B#©;*rife 0 

20 6 1. MIB^#I« N P||MMfe&*tf N SifrfcSCS 9(C|2«c^feoo 
6 2. «nE^«btt. tfoflffllifc^tN lt^5 9{21|B<fe(D^rfto 
6.3. h9^^*=iy^^<|bS:fWi-Sfe«)©^y Kfeot, 
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6 4. &£>fc, tWB«^^J;tJ«h9>'^*f , ^Ofi^fe*|B«i-«» 

6 5. vv^^^/iy^^-Y-r^mmmn^-r^, wmz*itmm.$r^- 

6 6 . £ 1> 2 o©^|^StKK^©ra^^«^6^Sfeia2RISr^tP^gfe 
10 6 7. flfrlB&ifeE^Jtts ft-&m.te*(D'>t£< th— gP£^tf, lf**S6 6 {CL 

"6 9. |frSB»mflJflPfg*fcr^ ^^^^ rn^N^iJ— ifefctelM' Ulsy- 

7 1 . strfa*wj&tt, tw&sisfe-cfcs, »^S6 6 Kmmnmm???* > k 

20 7 2. MISiWIl^^iift^^b^btLfc^^^feS, ft^7 1fc|Bife<D^ 
M77^^K 

7 3. mm^mwi^it, m^m^x-hz, m&m 1 2 ^mm^m^y ? 

74. ■mm^mm^s m&m $. it a if o tit & § % =t ^ 7 3 miam© 

25 ■ -M77^>K 
1 

75. buie»©dna«s mm^/A, ^t°y— A^^rjty^^.^ k**& 
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7 6 . fulB^/j; < i: % 1 ooiSfr^riRiStSffi^tts @E?!)#-5§- 20>bL<li21, 
7 7. tt)iah7^X7Kif-if«. SB^W^ftfcS, lf^6 6^|a^ 

5 ©»7^yK 

7 8 . mrlB h y Isxtf-F— if te. MS?iJ#-*§- 3 ^LT^/«e <H80 %<DX 

10 ssb^ij^m vx'pft <i^8o %tem£M.mmm*^&, m^m 6 6 Kmm<D 

8 0 . Hfr!B/J>& < t h 1 o<z>$;frftR^ia?(]^fr < ^ ^ 1 kdWp\WMM 

15 si. m^<DDNA\^}(DBNA^mx^^tc.^(Dmmmx^^^h 

A) 4>&< t 1> 2o<^^i^smMH^iJ^ra^'figr5^Sa^J ; Sr'^tf^m 

B) h^x^iF— ^^fcf* h^^JKif— tf£r=i- Kt5S»> 
- - ••■^.iiiAv^fA, 

8 2. HulBb^^X^if— iff*, SB^y/^Itfc5, ft^8 1^|B^ 

25 8 3. buIB h 9 ^*tfif— if tt s IB?Q#-5§- 3 fcfE«&£;ft3T 5: / BtSftl&fc 

144 



WO 2005/003342 



PCT/JP2004/010090 



-8 8. hv^^^^^^^^^r^S-ra^fe^^T'feoT. 

m^a-ta^t ^ />&< ^ — u$"^\?fr*^Mk&titz.m 

H77^yKfc5, IS; 

90. mm£.m%, ifofi^ TusM^ig-cfc 5 N m^s 8 8 Kmmox&o 
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9 2. tt^»tODNA|CfAt5fc:fe(DMt?fcoT, 
10 mim. 9 2 fc|E^(D^ 0 

94. itfriB b^^w—m, fia^ij#-^3 1^^< 1 1>8 o%o*Bintt£r 

9- 2 fcfE^^Sfco 

15 9 6. tufa h 7 ^*#1f— K-rs**H:, JNBJte^/ Atl^tli 

9 7. fuBb^:x** 0 iF-i?te. Jttlll&f-e^fc3Sm*^Sx If^3l9 5fc 

9 8. tulB h^^X^-f— iff*. ft^tt^n^-^-MJ^Tf-fe^ J: 5 »c 
20 f^»RTIBfc3g*IStb« N »3fc£9 5fB*fe©:£$fe. 

9 9. ltf]ia^m@E?iJte, ^^^«Sr = -K-f 5, »*K9 2fc|B«<0^fe. 

10 0. *&1BKBBE5!!ttx v^-^W^f|rn-Kt5, »*59 2H 

10 1. ttft^iPJ^ft^fefeO^-efcot : 
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10 2. tu|B|ffl^(7)DNAf* N ^/ADNA-efc5. S»^5C 1 0 1 fc!Ei&<D 
2f& 0 • • 

10 3. MIBH— <^>fig« N ^MDNAT?fc5, B»^l 0 1 ^1S*S<D 
10 %fe 0 

10 4. MIB^~0>fi«^ iWDNAffc5, »Jft3U 0 1 \Z.UMt,(D 

10 5. MIBh^^^W— iffis BfflB^SS^^^t UT^A-r^, 
510 1 ^|B^<D^ 0 

is 106. «rtoat^^i^^-t"5fcfe^&-efeoT : 

1 
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EI4C 



iM1:Chr.10iNMit7^50a 

-i * — t 1 1 i ■ 

M2S; Cfof; 7, ENSMMST49387 

I * ¥ — I I II 11 

> > 

M2L:Chr i 8>ENSMUSESTT33450 

h 1 — I 



M3s<!:hft 1 6, ENSMUSESTT27446 

"+ * h J J_ 

M4:Chr.19^Pten 

4 1 t i n — — 

> I — i 

N1:Chfc 1,£NSMUST27914 . 

— i i nni h i i 

> l — , 

N6:Chr.16, ENSMUSESTT2671 1 

H 1 *- 
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HI 5 A 



CLUSTAL ft (1.81) Multiple Sequence Alignments 



Sequence type explicitly set to DMA 
Sequence format Is Pearson 
Sequence 1: X01005 1610 bp 

Sequence 2: Z29098 1773 bp 

Sequence 3: Z29102 17t7 bp 

Sequence 4; U11641 1263 bp 

Sequence 5: U11652 1296 
Sequence 0: L486BS 1455 
Start of Palrwise ; alignments 
Alt filing. 

Sequences (5i6) Aligned 
(324) A< 



bp 
bp 



Sequences 



Aliened; 



Sequences fa: 2) Aligned. 

s (3:5) 



Score; 
Sc6r6 
Score 
Score 
Score 
Score 
Score 
Score 
Score 
Score. 
Score 
Score 
Score 
Score 
Score 



3 
3 
9 
3 
95 
9 
10 
3 
1 

99 
3 
3 
2 
3 

[clustalw. dnd] 



Sequences (3:5) Aligned. 
Sequences (4:5) Aligned* 
Sequences (1:3) Aligned; 
Sequences (3C6) Aliened. 
Sequences (4(6) Aliened: 
Sequences ' (1 1 4) A 1 1 giied. 
Sequences (2:3) Aligned. 
Sequences (It 5) Aliened. 
Sequences (2i4) Aliened. 
Sequences (1s 6) Aligned* 
Sequences (2:5) Aligned, 
Sequences (2:6) Aligned; 
Guide tree file created 

Start of Multiple Alignment 
There are 5 groups 
Aligning... 

Group 1: Sequenced : 2 Scor©:32613 
Group 2: Delayed 
Group 3: Delayed 
Group At Sequences: . 2 $core:22721 
Group 5: Sequences: 4 Score: 12095 
Sequencers ScoreM3071 
Sequenced Score :1296Q 
Alignment Score 47622 

CLUSTAL-AI i gnmeirt f 1 1 e created [c I uetalw. el n] 
CLUSTAL W (1.81) multiple sequence alignment 



229098 
Z29102 
U11641 
U11652 
L48685 
X01005 



CGAGCCCCMCCACTAnMnCGAACASCATGTTTTTTT^ 

— •. TAAC 



229098 
Z29102 
U11641 
U11652 



ACACTATATTATCMTACTACTAAA6ATMCACATACCAAT6CATTTCGTCTCAM6AGA 
ACACTATATTATCAATACTACTAAAGATAACACATACCAAT6CATTTC6TCTCAAAGAGA 
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HI5B 



L46685 fi — CAGTTGAAGTO — GQAAG 

X01005 : —CAGTGCTGGCCAAAAAGA 



Z29098 AtTTTATTCTCnCACGAWiAAAAAAAMGTTTTGCTCT 

Z29102 ATTTTATTCTCnCACGACGAAAAAAAAAGTTTTGCTCTATTTCC^^ 

U11641 - 

U1 1 S52 s ** — 

L48685 TTTACATACACTTAAGTT66AQTCATTAAA ACTCGTTTTTCAACTACACCACAAAT 

X01005 TATCCA — CTTTT6QTTTTTTGTGT6TAA-' (nTTmCTCAAGCATCCATTTGAC 



229098 ATGAGTAATnAnCAAACGGTnGCTTAAGA6ATAA6MAAAA6TGA^ 

229102 ATGAGTMTTTATTCAAAC^GnTGCTTAAGAGATMGAAAAAAeT^CGACTATtAAtT 

U11641 " r— ■ AACAT6T 

U11652 — ' — ; : AtTAGGT 

L4$68S TTC— TTQ TTAA— CAAACAAT — AGTTTTGBGAAGTCAGfTAGGACATCTACTT 

X0100S TTG — mtttttOcgtgtgcataaaqcgaaatgttacgcamtttgc^ 

229098 cgmcgcggcgtaagcttaccttaatctcaagmgasca 

229102 cgmcgcggcgtaagcitaccttmtctcmgmgagcaamcaaaagcaactaatq taa 

UT1641 tggctg — —ataagtcc-ccggtttgaca c t agtattaaatgca- 

U11652 T6GCT(*---^ATAAGTC<MX5GGTCTGAGA(^^ 

L48685 T6TGCAT6ACACA AQT- — CATTTTTCCAACAATTGT- — TTACAGACAGATTATTTCA 

X01005 TACATtoTTATCGATTT1TTCTGAATTnATn<^TTTT-^ 

* * * *. * 

229098 CGGAATCAtTATCTAGTTATGATCTGCAAATAAT GTCAGAATACAGCATGCAAAAA 

229102 CQGA ATCATT ATCTAQTTATfiATCTOCAAATAAT GTCAGAATACAGCATGCAAAAA 

U11641 TATTArTTTTATATA9GACCAA(%nTCAMTG^ 

011652 TATTATTTTTATATAGTAtH^ttfl^^ 

L4B685 CTTATAATTCACTGTATCACAATT — CCAGTGG GTCAGAAGTTTACATACA 

XQ1005 AATTrrttTTATTTTTTT^^ A 

4 * * * * ** * 

229098 MTTTTAGATTGCTGCA — 6ATCAGTAGAAGTTTA6CAACGATGGTTCGT6GTAAACCTA 

229102 AATTTTAGATTQCTGCA — GATCAGTAGAAQTTTA8CAACGATGGTT0GT6GTAAACCTA 

U1 1 $41 — AATTAGTTTGTGAGA — GCAACTTTTGTTATT6TGAA6AAAA 

1111 652 TCMTTAGTnGTGAGATAGAGCQTCTTTTGTGAAGCMCTTTrGlTATTGTGAAAAAAA 

L48685 CTAAGTTfiACTGTG CCTTTAAA CAGCTT6GAAAATTCCAG— AAAATGA 

X01005 TTTGTTTGGTTGATAAAT — TATTTTTAAGGTATGGTAAAATCTGTTGG6T6TAAAAATC 

229098 TTTCTAAAG AAATCAGAGTATTGATTAG6GATTAT7TTAAATCTGGAAAG 

229102 TTTCTAAAG : AAATCAGAGTATT6ATTAGGGATTATTTTAAATCTGGAAAG 

U1 1 641 TGGAAAAAATnCATnCGMTTTCGTGTTTTGATAAAATACTQTTTTCTGAAGGGAAAA 

U116S2 TGGAAAAAA AGGMTTTCGTGTTTTGATAAAATACTGTTTTCTGAAGGGAAAA 

L48685 T6TCATGGC TTTAGAAGCTTC-TQATAGACTAATT6ACATCATTTGAG 

X01 005 TTTCCTTGG ACGTCAAGAAAGCCATTGTAG-CTGGCTTCGAACAAGGAAT 

229098 ACACTTAC66AGATAAGCAAGCAATTAAATTTGCCTAAGTCGTCTGTGCATGGG8T6AT-- 

2291 02 ACACTTAC6GAGATAAGCAA6CAATTAAATTTGCCTAAGTCGTCTGTGCAT6GGGTGAT- 

U1 1 641 AA — TGCGGT6G^M6GAAAAAGTT6GCnfiATAATGA6TTTCC6GACTCTGCCCCAA- 

U1 1 652 AA — TACAGTGG-AAGCAAAAACTT6GCTTGATAATGAGTTTCCGGACTCTGCCCCAG- 

L48685 TCAATT — GGAGGT6TACCTGTG6ATGTATTT CAAGGCCTACCTTCA-AAC6CAGT- 

X01005 AW^ACGAAMGCTCGC6CTGCAAAnCMCGTTCT(X5STCGACTATTTGGAAAGTAATC 
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Z2&098 A(^MTTTTGAAAAAA-AATtM6MTATTCAAAATM-CA — TTGCGMTA6AGGCCGAA 

229102 ACAAATTTTCAAAAM-AATMGAATATTGAAAATM-*CA — TTGC6AATAGAGGCCGAA 

U1 1 641 G QAAATCAAT AATAATTGATTG0TATQ CAAAATTCAAGCG — AGGTGAAATGAGCACGGA 

in 1652 6GAAATCAACMTAAtT6ATTG6TAT6CAAAATTCAAQCG — TGGTGAAAT6AGCACGGA 

L48685 6(£TCmGCnGACATAATGG6AAAATCA^ 

X01005 MBAAQTACCAAACTQABQTGAQnCQAAAAATATTATTTrFTMTMTAAA^ 

* * ** * * 

Z29098 CATDAGCAA—TMCACCCCGCi^ 

Z29102 CATCAGCAA — ^TAACAOSC0Q08ACAAAA6ACAA^T 

U11641 66ACGQT6A- — ACGCA6T6GACQiXK)CiAAAG i -AQ-GTGGTTACCGAC6AAAA 

011 6S2 6QACGGT^-^A(^A^GWC6CCCGAMGrA6rfiTGGnACC<iACGAAAA — 

L48685 CAGGCGTCA — ^TACC6CTCABC5MTGAQA(mnCTQTCTOCTAQA6ATAAA— 

X01005 AATCCOTCGCmGAfi/^ 

* * * * 

Z29098 CQTCaCCMTCmGAaAAATTTGQCTTCTAAQTGQTCQCA GCAATTGGCAAAACT 

Z29102 CQTCQQCMTCTTTBAGAAATTTGdCTTCTAAQTQQTCGCA GCAATTGGCAAAACT 

U1 1641 CATCAAAAAAATCCACAAAAT — GATTTTfiAATGACCQTAAAATGAASTTGATCGAGAT 

U 1 1 652 CATCAAAAAAATCCACAAAAT GATTTT6AATGACCGTAAAATGAA9TTGATCGAGAT 

L48685 CAT-ACT6T6GTGCGAAAA6T- GCAAATCAATCCCAGAAOGACAQCAAA&GACCT 

XQ1005 C6C-AACATCCTCCGATCAGCA AGAGAAGATCCGCATAG-fiACCGCCACGfiATAT 

* * $ * * * * * * 

Z2909B QTCAA6CGA(SA6T(56AGGCGACAAATTAAAAASTAT — TGGATATGQtTTTTATAAAGT 

Z29102 GTCAAGCQAGAfiTGGACGCSACAAATTAAAAAQTAT — TGGATATGGTTTTT ATAAAGT 

U1 1641 MCAAAH3GCCTTAAACATATCAAA--GGAAC8T6T — TG8TCATATCATTCATCAA — 

U 11 652 AGCA6A-GSCCTTAAAGATATCAAA — GGAAC6TGT* — TG8TCATATCATTCATCAA~ 

L48685 TGTf^^TGCT^GAAAACAGGTATGAATGmCTATATCC^ 

X01005 -TCAAAT6ATTATAAGTTCTCCAAATGAACCTGTAC — CAAGTAAACGAACT6TTCGTC 
* * * ** ** * 

229098 ATGTTnfiTTATTA<XJTGTGC 

229102 ATGtTTTGTTATTACCTCTGCATCGTACCC^TAACTTACT 

U11641 -TATnS6ATAT^C6GAAGCTCTGTGCAAAATG6BTGCC9C8CGMCTCACAT-TTGAC 

U11652 -TATTT6GATATHaC6GMGCTCTQTGCAAAATGG6TG(^^ 

L48685 CTATATCGACATAACCTGAAAGGC-^CGCTCAGCAAGGAAGAAGCCA^ — CT6CTCCAAAAC 

X01005 GACGnTACAGCAAGCAGQACTACACGGACGA^AAGCCAGTCAAGAAACCGTTCATCAGT 
* * 

229098 CMGG~AAAMCCCTTGCTTACGCnCGTCAAAAAAAGMGC^TTTGCAATGGG — CTCG 

Z29102 CAAGG-AAAMCCCTTG(nTACGCTTCGTCAAAAAMGMGCGTTTGCAAT6GG-^CTCG 

U11641 CAAAA-ACAACAACGTGTTGATGATTCT GAGCGGTGTTT6CAGCTGT — TAAC 

011652 CAAAA-ACAACAACGTGTTGATGATTCT GA6CGGTGTTTGCAGCTGT— TAAC 

L48685 C6CX^TAAAAAAGCCA6ACTACG6TnGCMCTGCACATGGGGACAMTATGGTACTTTT 

X01005 MGAA^AAATCGCATGGCTCGAGTTGCGTGGGCAAAAGC-GCATCTTCGTTGGGGACGTC 
***** * * 

229098 GGAAAGGATGTCTTGGACTCAAA66CAATGGGATACCATCATATTCAGCGATGAAGCTAA 

2291 02 GSAAAGGATGTCTT6QACTCAAAGGCAAT6GGATACCATCATATTCAGCGATGAAGCTAA 

01 1641 TCGTMTACACCC»lAaTTmCCGTCGATAT^ 

U1 1 652 TCGTMTACACCCGAGTrrrTGDGTCGATATG--TGACAATGQATGAAACATGGCTCCATC 

L48685 T6GAGAAATGTCCTCTCTTCTGGTCTGATGAA AAAAAAATAGAACTATTT6GCCAT 

X01005 AGGAATGGGCTAAACACATCT6GTCTGACGAA AGCAAGTTCAATTTGTTCGGGAGT 

* * * * 
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229093 ATTTGATGTT A6TGTCGGCQATACGAGAAAAC6CGTCATCCQTAA6AGGTCAGAAACAT A 

229102 Ami&TGTTAGTGTCGGCQATACGAGAAAACGM^^ 

U11 641 ACTACACTCCT6AGTTCGATCAACAQTCSGCTGA6TGGACAGCGACCGQT — 6AACCGTC 

U1 1 652 ACTACACTCCT6AQTCCAAACGACAGTCGGCTGA8TGGACAQC(iA0CGQT — 6AACCGTC 

L46685 MTGACX&TCSHtAT-HnTT^^ — —AA6ATGA 

X01005 GAT6GAAATTCCTG GGTACGTCGTCCTGTTGGCTCTAGGTACTCTCCAAA6TA 

* * * 

229098 COAT AAAGACTGCCTTAAMGMCMCAMGTTTCCTGCQAGC ACT ATGGTATGQBGATG 

Z29102 CCATAMGACT6CCTTAAAAGAACAACAAAGTnCCTBCGAGCA0TATGGTATGG6GATG 

U11641 TCCGAAG— <^GGAAA6ACTCAAAA^CCGCTGGCAMGTAAT0GCCTCTGTTTT 

U11652 TCCGAAG <)QtGGAAA6ACTCAAAABTCCGCTGGCAAAGTMTG(K^TCTGTTT[ 

L486BS COATO- -CCAAGCGTGAAGCACGGGGG T6GCAGCATCAT6TTGTGG6GGTG 

X01605 TCAATGC^ CCMCCGTTAAGCATGGA6G T6GGAGCGTCATG8TGTGGGGGTG 

* * ■* * ** * *** * * <*• 

229098 TA7GTCTGCCAMGGATrAGGAAMCTTCAnTCATTGMGGGACAGTTAAT6CT6AAAA 

229102 TATGTCTGCCAMGGATTA GGAAAA CnCATTTCATTGAA6GGACA6tTAATGCtGAAAA 

U11641 TTe6AAT«^T66AATAK^^ 

Ul f 652 TnCGATta^TGGAATMTTO 

L48685 CTTTGCTGCAGGAGGGACTGGTGCACTTCACAAMTAGATGGCATCAfGACAMG 

X01005 cnCA(EAGCAm<^ 

* * * 

229098 AtATATTMTATTTTA(^GATAGTTTGTT6CCATCMTACCAAAACTATTAGATO 

229102 ATATATTAATATTTTAC^GATAGTTTGnGCCATC 

U1 1641 TGACTATTATATGG(H3TTATTGTAGCGTTT6AAGGTCGAAATCd(^GCAAMT^ 

011652 TGACTATTATATGGCGnATTGQAGCGTTTGAAGGTCGAAATCGCGGCAAAACGG 

L48685 TTATGTGGCTATATTGMGCMCATCTCAAGACATCAGTCAGGAAGTTCAAGCTTGGTCA 

X01005 ATACGAAMCATClTrGAMCTACAATGC^CWTGGGCACTTCAAAATGTGGGCCGTGG 

** * * * 

229098 TGAATTCACTTTTCASCAGGAOGGAGCATCATCGCAC ACA6CCAAGCGAACCAAAA 

229102 TGMnaCTTTTCAGCAGGACGGAGCATCATCGCAC ACAGCCAAGCGAACCAAAA 

U1 1 641 CCCtoTATGAAGAAflAAAAMGTGnenrTC^^ 

U11652 CCCCATATGM6MGAAAAAAGTGTT6TTCCACCAAGACAACGCAC^TGC(^CM 

148685 CAAATGGGTCTTCCAAAT6GACAATGACCTCAAGCAT ACTTCCAAAGTTGT6GCAA 

X01005 C — TTCGT6TTTCAGCA6GATAACGATCCTAAGCAT ACTTCTCTTCATGTGCGTT 

***** * ** 

229098 AnGGCTGCAATATMTCAMTGGAGBTTTTAGATTGGCGATCAAATAGTCCAGATCTAA 

229102 ATTGGCTGCAATATMTCAAATGGA66TTTTAGATTGGCCATCAAATAGTCCAGATCTAA 

U1 1641 GTCAGTAA6AACGATG6CAAA — AATTGATQAATTGGGCTTCGAATrGCTTCCCCACCC 

U1 1 652 GTCATT6A6AACGATGGCAAA: — MTTCATGAATTGGGCTTC8AATTGCTTCCCCACCC 

L48685 AATGGCTTAAGGTCAACAAAGTCAAGGTATTGGAGT6GCCATCACAAA6CTCTGACCTCA 

X01005 CAT6GTTTCAACGTCGTCATGTGC^TTTGCTCGATTGGCCAAGTCAGTCTCCGGACTT6A 

* * * * * * *** * * 

229098 GCCCMTTGAAAATATTTGGT6BCTAATGAAAAACCAGCTT — CGAAAT — GAGCC-ACA 

2291 02 GCCCAATTGAAAATATTTGGTGGCTAAT6AAAAA0CAGCTT' — CGAAAT — GAGCC-ACA 

U1 1641 ACTATATTCTCCAGATCTGGCCCCCAGCGAATTTTTCTT8T — TCTCA GACCT-CAA 

U1 1 652 A(X)GTATTCTCCA6ATCTGS(XX)C{^GC^CTTmCTTGT— TCTW GACCT-CAA 

L48685 ATCCTATAGAAAG6AGGAATGAGCCAAAATTCACCCAACTTATTGTGGG — AAGCTTGTG 

X01 005 ATCCWTAGAGCATTTGTGGGMGAGTTGGAMGACGTCTTGGAGGTATTCSGGCT-TCA 

229098 AAGGAATATtTCTGACTTGAAAATCAAGTTGC^GAGATGTQGGACTCAATTTCTCAAGA 

2291 02 AAGGAATATTTCTGACTTGAAAATCAAGTTGCAAGAGATGTGGGACTCAATTTCTCAAGA 
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05E 



U11641 
U11652 
L48685 
XO1005 



229098 
229102 
UttB4t 
U11652 
L486B5 
XO1005 



229102 
U11641 
U11652 
L4SS85 
XO1005 



229098 
229102 
(111641 
U11652 
L486B5 
X01005 



229098 
229102 
U11641 
U11 652 
L48685 
XO1005 



229098 
229102 
U11641 
U11652 
L4G685 
XO1005 



AAGGGATGCTCGCA6GGAAAAAATTTGGCTGCAAT6AA GAGG 

AAG(r-AT6CTCGCAGGGAAAAAATTTG6CTGCAAT6AA GAGG 

GMGGCTACTCGAAATGTTTGACCCAAGTTAAACAATTT AAAG 

AATGGAGATGCCAAATTG — MCCAGTTGGAAAACGCTTGGAAAGCTATCCCCATGTCA 

GCATTG(UAAMTTTGTTMGCTCMTGCCAAMCGAGTTAMTGCGTMTGCAGGCCAA 
GCATTGCAAAMTtTGTTAAGCTCAATGCCAAAACGAGTTAAATGCGTAATGCAGGCCAA 

TAATCGCCGAAAC TAAG6CCTATTTTGAGGCAAAACCGTAAGAGTA0TA CCA 

TGATCGCCGAAAC — TGA6GCCTATTTT6AGGCAAAACCGAAQGAGTACTA CCA 

GCAATGCTA CCAAATACTAATT6AGTGTATGTTAACTTC-TGACCCA — CT6G 

GTTATTCACAAGCTGATCGA-CTC6ATGCCACGTCGTTGTCAAQCTGTTATTGATGCAAA 

SGK^CGTTACACMTTGTAATATTMTTAAATC 
GGGCGACftTTAGACMTTCTAATATTAAnAAAT^^ 

AMTGtGTATCAAAAMTT6KaAA0GTCQTTATAATCGT6GTATCGCTGTTGA-A66GGACT 
AAATGQTAtCAAAAMTTGGMGQTCGTTATAATCQTTBTATCGCTCTTGA-AGGGAACT 

6AATQTQATjQAMQAAATAAAAGCn*6AMTC^T(^TTCTCTCTACTATTATTCTG 

C6GATACGCGACAAAGTATTAAGCATAATTATGTTGT — TTTTAAATCCAATTGC — TC 
* * * ** * * * * * 

ACATTACfiCMCGnCGMtTMTAQTGGTC^CTlTTTTC^ 
AWTTACeceeTO^ 

ATGTTGMTMTAA— AAACGMTTTTGAGAAAAM^TGTGT^ 

ATGTT6AATAATAA — AAACGAATTTTGAGAAAAAAAT6TGTTTTTCTTTGTTAGACC6G 

ATATnCACATTCTTAAAATAAA—GTGGTGA— TCCTAACT6ACCTTAAGACA6GGAAT 

ATATTCGGGTACTT TMTTGTCATncCTTG(^CCTCGGTTTTTTGAATATTT 

* ** ** * * * 

T7GMTAMTTACT(^TATTTTT6TT6TTQTT6GAAATAQAGCAAAA0 \ IT TTj 1 I I CGT 
Tr6AATAAATTAGTCATATTTn6TTGTTGTTG6AAATAQAGCAAAAC rTtTTTTTTCST 

— GGACTTATCACCCAACCTGTTA 

— GGACTTATCAQCCAACCTGTTA 

G — ^TnACTCGGAnAAATGTGAGGAAnGTGAAAMGTGAGTTTAAATGTATTTG^GC 
C TAGTTTTTC^TTTTtTTGAATTTn^ 

C^TGAAGAGMTAAMTTGTCTrTGAGACGAAATGCAnGGTATGTGTTATCTTTAGTAG 
CQT6AA6AGMTAAMTTCTCTTTGAGACGAAATGCATT6GTATGTGTTATCTTTAGTAG 



TAAGQTGTATGTAAACTTCC QACTT CAACTG 

TTTTG ATGMTATTGTfirrTTTAGATTTTGTGAACACTGTGGTGAAGTTTCAAAACA 



229098 
229102 
U11641 
U11652 
L48685 
X01005 



TATTGATAATATAGTGT6TTAAAGATTGCGCACTGGAAAAAAAACATGGTGTTCGAATTA 
TATTGATAATATAQTGTGTTAAACATTGCGCACTGGAAAAAAAACATGCTGTTCGAATTA 



AAATAACCAGTTAGAAAAMGTTACACACAAAAAACCAAAAGTG6ATATCTTTTTGGCCA 



229098 
229102 
U11641 
U11652 



ATAGTGGTTGGGGCTCG 
ATAQTGGTTG6GGCTCG 
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L48685 * 

X01005 0CACT8- 



X01005:0. 47463. 
( 

011641:0,02397; 
U1 1 652:0, 01879> 
: 0.47911) 
:0,01531„ 

Z29098;0 .00029, 
729102:0. 060^9) 
:0i42978 r 
L486B&:0. 46683); 
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SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY AGENCY 
TAKEDA, Junji 
HORIE, Kyoji 

<120> Method and sysytem for producing transgenic organisms using 
methyl at ion 

<130> KJ007PCT 

<150> PCT/JP03/08681 
<151> 2003-07-08 

<160> 76 

<170> Patent In version 3.2 

<210> 1 

<211> 1455 

<212> DNA 

<213> Tanichthys albonubes 
<220> 

<22 1 > mi sc_f eatu re 

<222> (1)..(1455) 

<223> /note="Tc1 - 1 i ke transposon" 

<300> 

<308> L48685 

<309> 1996-05-31 

<313> (1)..(1455) 

<400> 1 

cagttgaagt cggaagttta catacactta agttggagtc attaaaactc gtttttcaac 60 
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tacaccacaa atttcttgtt aacaaacaat agttttggca agtcagttag gacatctact 120 

ttgtgcatga cacaagtcat ttttccaaca attgtttaca gaGagattat ttcacttata 180 

attcactgta tcacaattcc agtgggtcag aagtttacat acactaagtt gactgtgcct 240 

ttaaacagct tggaaaattc cagaaaatga tgtcatggct ttagaagctt ctgatagact 300 

aattgacatc atttgagtca attggaggtg tacctgtgga tgtatttcaa ggcctacctt 360 

caaacgcagt gcctctttgc ttgacataat gggaaaatca aaagaaatca gccaacacca 420 

tgggaccacg cagccgtcat accgctcagg aatgagacgc attctgtctc ctagagataa 480 

acatactgtg gtgcgaaaag tgcaaatcaa tcccagaacg acagcaaagg accttgtgaa 540 

gatgctggag aaaacaggta tgaatgtttc tatatccaca gtaaaaacga gtcctatatc 600 

gacataacct gaaaggccgc tcagcaagga agaagccact gctccaaaac cgccataaaa 660 

aagccagact acggtttgca actgcacatg gggacaaata tggtactttt tggagaaatg 720 

tcctctcttc tggtctgatg aaaaaaaaat agaactattt ggccataatg accatcgtta 780 

tgtttggagg aaaaaggggg agcttgcaag ccgaagatca ccatcccaag cgtgaagcac 840 

gggggtggca gcatcatgtt gtgggggtgc tttgctgcag gagggactgg tgcacttcac 900 

aaaatagatg gcatcatgac aaaggaaaat tatgtggcta tattgaagca acatctcaag 960 

acatcagtca ggaagttcaa gcttggtcac aaatgggtct tccaaatgga caatgacctc 1020 

aagcatactt ccaaagttgt ggcaaaatgg cttaaggtca acaaagtcaa ggtattggag 1080 

tggccatcac aaagctctga cctcaatcct atagaaagga ggaatgagcc aaaattcacc 1140 
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caacttattg tgggaagctt gtggaaggct actcgaaatg tttgacccaa gttaaacaat 1200 

ttaaaggcaa tgctaccaaa tactaattga gtgtatgtta acttctgacc cactgggaat 1260 

gtgatgaaag aaataaaagc tgaaatgaat cattctctct actattattc tgatatttca 1320 

cattcttaaa ataaagtggt gatcctaact gaccttaaga cagggaatct ttactcggat 1380 

taaatgtcag gaattgtgaa aaagtgagtt taaatgtatt tggctaaggt gtatgtaaac 1440 

ttccgacttc aactg 1455 

<210> 2 

<211> 1023 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sleeping Beauty transposase 
<220> 

<221> CDS 

<222> (1).. (1023) 

<220> 

<221> misc_feature 

<222> (1).. (1023) 

<223> Sleeping Beauty transposase 

<400> 2 

atg gga aaa tea aaa gaa ate age caa gac etc aga aaa aaa att gta 48 

Met G I y Lys Ser Lys G I u Me Ser G ! n Asp Leu Arg Lys Lys lie Va I 
1 5 10 15 
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gac etc cac aag tct ggt tea tec ttg gga gca att tec aaa cgc ctg 96 
Asp Leu His Lys Ser Gly Ser Ser Leu Gly Ala Me Ser Lys Arg Leu 
20 25 30 

aaa gta cca cgt tea tct gta caa aca ata gta cgc aag tat aaa cac 144 
Lys Val Pro Arg Ser Ser Val Gin Thr He Val Arg Lys Tyr Lys His 
35 40 45 

cat ggg acc acg cag ccg tea tac cgc tea gga agg aga cgc gtt ctg 192 
His Gly Thr Thr Gin Pro Ser Tyr Arg Ser Gly Arg Arg Arg Val Leu 
50 55 60 

tct cct aga gat gaa cgt act ttg gtg cga aaa gtg caa ate aat ccc 240 
Ser Pro Arg Asp Glu Arg Thr Leu Val Arg Lys Val Gin Me Asn Pro 
65 70 75 . 80 

aga aca aca gca aag gac ctt gtg aag atg ctg gag gaa aca ggt aca 288 
Arg Thr Thr Ala Lys Asp Leu Val Lys Met Leu Glu Glu Thr Gly Thr 
85 90 95 

aaa gta tct ata tec aca gta aaa cga gtc eta tat cga cat aac ctg 336 
Lys Val Ser Me Ser Thr Val Lys Arg Val Leu Tyr Arg His Asn Leu 
100 105 110 

aaa ggc cgc tea gca agg aag aag cca ctg etc caa aac cga cat aag 384 
Lys Gly Arg Ser Ala Arg Lys Lys Pro Leu Leu Gin Asn Arg His Lys 
115 120 125 

aaa gee aga eta egg ttt gca act gca cat ggg gac aaa gat cgt act 432 
Lys Ala Arg Leu Arg Phe Ala Thr Ala His Gly Asp Lys Asp Arg Thr 
130 135 140 

ttt tgg aga aat gtc etc tgg tct gat gaa aca aaa ata gaa ctg ttt 480 
Phe Trp Arg Asn Val Leu Trp Ser Asp Glu Thr Lys He Glu Leu Phe 
145 150 155 160 
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ggc cat aat gac cat cgt tat gtt tgg agg aag aag ggg gag get tgc 528 
Gly His Asn Asp His Arg Tyr Val Trp Arg Lys Lys Gly Glu Ala Cys 
165 170 175 

aag ccg aag aac acc ate cca acc gtg aag cac ggg ggt ggc age ate 576 
Lys Pro Lys Asn Thr lie Pro Thr Val Lys His Gly Gly Gly Ser He 
180 185 190 

atg ttg tgg ggg tgc ttt get gca gga ggg act ggt gca ctt cac aaa 624 
Met Leu Trp Gly Cys Phe Ala Ala Gly Gly Thr Gly Ala Leu His Lys 
195 200 205 

ata gat ggc ate atg agg aag gaa aat tat gtg gat ata ttg aag caa 672 
Me Asp Gly lie Met Arg Lys Glu Asn Tyr Val Asp lie Leu Lys Gin 
210 215 220 

cat etc aag aca tea gtc agg aag tta aag ctt ggt cgc aaa tgg gtc 720 
His Leu Lys Thr Ser Val Arg Lys Leu Lys Leu Gly Arg Lys Trp Val 
225 230 235 240 

ttc caa atg gac aat gac ccc aag cat act tec aaa gtt gtg gca aaa 768 
Phe Gin Met Asp Asn Asp Pro Lys His Thr Ser Lys Va) Val Ala Lys 
245 250 255 

tgg ctt aag gac aac aaa gtc aag gta ttg gag tgg cca tea caa age 816 
Trp Leu Lys Asp Asn Lys Val Lys Val Leu Glu Trp Pro Ser Gin Ser 
260 265 270 

cct gac etc aat cct ata gaa aat ttg tgg gca gaa ctg aaa aag cgt 864 
Pro Asp Leu Asn Pro lie Glu Asn Leu Trp Ala Glu Leu Lys Lys Arg 
275 280 285 

gtg cga gca agg agg cct aca aac ctg act cag tta cac cag etc tgt 912 
Val Arg Ala Arg Arg Pro Thr Asn Leu Thr Gin Leu His Gin Leu Cys 
290 295 300 
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cag gag gaa tgg gcc aaa att cac cca act tat tgt ggg aag ctt gtg 960 
Gin GIu Glu Trp Ala Lys lie His Pro Thr Tyr Cys Gly Lys Leu Val 
305 310 315 320 

gaa ggc tac ccg aaa cgt ttg acc caa gtt aaa caa ttt aaa ggc aat 1008 
Glu Gly Tyr Pro Lys Arg Leu Thr Gin Val Lys Gin Phe Lys Gly Asn 
325 330 335 

get acc aaa tac tag ^ 1023 

Ala Thr Lys Tyr 
340 

<210> 3 
<211> 340 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetic Construct 
<400> 3 

Met Gly Lys Ser Lys Glu Me Ser Gin Asp Leu Arg Lys Lys lie Val 
1 5 10 15 

Asp Leu His Lys Ser Gly Ser Ser Leu Gly Ala He Ser Lys Arg Leu 
20 25 30 



Lys Val Pro Arg Ser Ser Val Gin Thr lie Val Arg Lys Tyr Lys His 
35 40 45 
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His Gly Thr Thr Gin Pro Ser Tyr Arg Ser Gly Arg Arg Arg Val Leu 
50 55 60 



Ser Pro Arg Asp Glu Arg Thr Leu Val Arg Lys Val Gin 1 le Asn Pro 
65 70 75 80 



Arg Thr Thr Ala Lys Asp Leu Val Lys Met Leu Glu Glu Thr Gly Thr 
85 90 95 



Lys Val Ser Me Ser Thr Val Lys Arg Val Leu Tyr Arg His* Asn Leu 
100 105 110 



Lys Gly Arg Ser Ala Arg Lys Lys Pro Leu Leu Gin Asn Arg His Lys 
115 120 125 



Lys Ala Arg Leu Arg Phe Ala Thr Ala His Gly Asp Lys Asp Arg Thr 
130 135 140 



Phe Trp Arg Asn Val Leu frp Ser Asp Glu Thr Lys Me Glu Leu Phe 
145 150 155 160 



Gly His Asn Asp His Arg Tyr Val Trp Arg Lys Lys Gly Glu Ala Cys 
165 170 175 



Lys Pro Lys Asn Thr I le Pro Thr Val Lys His Gly Gly Gly Ser I le 
180 185 190 
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Met Leu Trp Gly Gys Phe Ala Ala Gly Gly Thr Gly Ala Leu His Lys 
195 200 205 



lie Asp Gly lie Met Arg Lys Glu Asn Tyr Val Asp lie Leu Lys Gin 
210 215 220 



His Leu Lys Thr Ser Val Arg Lys Leu Lys Leu Gly Arg Lys Trp Val 
225 230 235 240 



Phe Gin Met Asp Asn Asp Pro Lys His Thr Ser Lys Val Val - Ala Lys 
245 250 255 



Trp Leu Lys Asp Asn Lys Val Lys Val Leu Glu Trp Pro Ser Gin Ser 
260 265 270 



Pro Asp Leu Asn Pro lie Glu Asn Leu Trp Ala Glu Leu Lys Lys Arg 
275 280 285 



il Arg Ala Arg Arg Pro Thr Asn Leu Thr Gin Leu His Gin Leu Cys 
290 295 300 



Gin Glu Glu Trp Ala Lys lie His Pro Thr Tyr Cys Gly Lys Leu Val 
305 310 315 320 



Glu Gly Tyr Pro Lys Arg Leu Thr Gin Val Lys Gin Phe Lys Gly Asn 
325 330 335 
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Ala Thr Lys Tyr 
340 



<210> 4 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Left outside sequence 

<400> 4 

gttgaagtcg gaagtttaca cttagg 

<2t0> 5 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Left inside sequence 

<400> 5 

ccagtgggtc agaagtttac atacactaag 

<210> 6 

<211> 27 

<212> DNA 

<213> Artificial Sequence; 
<220> 

<223> TgTP-1U 
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<400> 6 

gaccgcttcc tcgtgcttta cggtatc 27 

<210> 7 

<211> 30 

<212> DNA 

<213> Artificial Sequence: 
<220> 

<223> TgTP-2L 

<400> 7 

acacaggaaa cagctatgac catgattacg 30 

<210> 8 

<211> 30 

<212> DNA 

<213> Artificial Sequence; 
<220> 

<223> TgTP-2U 

<400> 8 

tctatcgcct tcttgacgag ttcttctgag 30 

<210> 9 

<211> 28 

<212> DNA 

<213> Artificial Sequence; 
<220> 

<223> TgTP-3L 
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<400> 9 

caagcgcgca attaaccctc actaaagg 28 

<210> 10 

<211> 1610 

<212> DNA 

<213> Caenorhabditis elegans 
<220> 

<221> misc_feature 

<222> CD. . (1610) 

<223> Transposon="Tcl" 

<220> 

<221> CDS 

<222> (523).. (1344) 

<300> 

<308> X01005 
<309> 2002-07-07 
<313> (1)..(1610) 

♦ 

<400> 10 

cagtgctggc caaaaagata tccacttttg gttttttgtg tgtaactttt ttctcaagca 60 
tccatttgac ttgaattttt ccgtgtgcat aaagcgaaat gttacgcaaa tttgcggacc 120 
aaacattaca tgattatcga ttttttctga attttatttc aattttttga ttttttcgtt 180 
tttccaattt tcattatttt ttttgaatta tcaataaaac gcactGtgtt tgttgcactg 240 
gatttgtttg gttgataaat tatttttaag gtatggtaaa atctgttggg tgtaaaaatc 300 
tttccttgga cgtcaagaaa gccattgtag ctggcttcga acaaggaata cccacgaaaa 360 
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gctcgcgctg caaattcaac gttctccgtc gactatttgg aaagtaatca agaagtacca 420 

aactgaggtg agttcgaaaa atattatttt ttaataataa atgtttagaa atccgtcgct 480 

ttgagaatct cgcccggcag gcctcgagtg acaacccata gg atg gat cgc aac 534 

Met Asp Arg Asn 
1 

ate etc cga tea gca aga gaa gat ccg cat agg acc gec acg gat att 582 
I le Leu Arg Ser Ala Arg Glu Asp Pro His Arg Thr Ala Thr Asp I le 
5 10 15 20 

caa atg att ata agt tct cca aat gaa cct gta cca agt aaa cga act 630 
Gin Met lie lie Ser Ser Pro Asn Glu Pro Val Pro Ser Lys Arg Thr 
25 30 35 

gtt cgt cga cgt tta cag caa gca gga eta cac gga cga aag cca gtc 678 
Val Arg Arg Arg Leu Gin Gin Ala Gly Leu His Gly Arg Lys Pro Val 
40 45 50 

aag aaa ccg ttc ate agt aag aaa aat cgc atg get cga gtt gcg tgg 726 
Lys Lys Pro Phe I le Ser Lys Lys Asn Arg Met Ala Arg Val Ala Trp 
55 60 65 

gca aaa gcg cat ctt cgt tgg gga cgt cag gaa tgg get aaa cac ate 774 
Ala Lys Ala His Leu Arg Trp GJy Arg Gin Glu Trp Ala Lys His lie 
70 75 80 

tgg tct gac gaa age aag ttc aat ttg ttc ggg agt gat gga aat tec 822 
Trp Ser Asp Glu Ser Lys Phe Asn Leu Phe Gly Ser Asp Gly Asn Ser 
85 90 95 100 

tgg gta cgt cgt cct gtt ggc tct agg tac tct cca aag tat caa tgc 870 
Trp Val Arg Arg Pro Val Gly Ser Arg Tyr Ser Pro Lys Tyr Gin Cys 
105 110 115 
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cca acc gtt aag cat gga ggt ggg age gtc atg gtg tgg ggg tgc ttc 918 
Pro Thr Val Lys His Gly Gly Gly Ser Val Met Vai Trp Gly Cys Phe 
120 125 130 

acc age act tec atg ggc cca eta agg aga ate caa age att atg gat 966 
Thr Ser Thr Ser Met Gly Pro Leu Arg Arg Me Gin Ser 1 1 e Met Asp 
135 140 145 

cgt ttt caa tac gaa aac ate ttt gaa act aca atg cga ccc tgg gca 1014 
Arg Phe Gin Tyr Glu Asn I le Phe Glu Thr Thr Met Arg Pro Trp Ala 
150 155 160 

ctt caa aat gtg ggc cgt ggc ttc gtg ttt cag cag gat aac gat cct 1062 
Leu Gin Asn Val Gly Arg Gly Phe Val Phe Gin Gin Asp Asn Asp Pro 
165 170 175 180 

aag cat act tct ctt cat gtg cgt tea tgg ttt caa cgt cgt cat gtg 1110 
Lys His Thr Ser Leu His Val Arg Ser Trp Phe Gin Arg Arg His Val 
185 190 195 

cat ttg etc gat tgg cca agt cag tct ccg gac ttg aat cca ata gag 1158 
His Leu Leu Asp Trp Pro Ser Gin Ser Pro Asp Leu Asn Pro lie Glu 
200 205 210 

cat ttg tgg gaa gag ttg gaa aga cgt ctt gga ggt att egg get tea 1206 
His Leu Trp Glu Glu Leu Glu Arg Arg Leu Gly Gly lie Arg Ala Ser 
215 220 225 

aat gca gat gee aaa ttc aac cag ttg gaa aac get tgg aaa get ate 1254 
Asn Ala Asp Ala Lys Phe Asn Gin Leu Glu Asn Ala Trp Lys Ala I le 
230 235 240 

ccc atg tea gtt att cac aag ctg ate gac teg atg cca cgt cgt tgt 1302 
Pro Met Ser Val I le His Lys Leu He Asp Ser Met Pro Arg Arg Cys 
245 250 255 260 
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caa get gtt att gat gca aac gga tac gcg aca aag tat taa 1344 
Gin Ala Val I le Asp Ala Asn Gly Tyr Ala Thr Lys Tyr 
265 270 

gcataattat gttgttttta aatccaattg ctcatattcc ggtactttaa ttgtcatttc 1404 

cttgcaacct eggtttttte aatatttcta gtttttcgat ttttttgaat ttttctgaag 1464 

ttttttcaaa atctgttgaa catttttgat gaatattgtg tttttagatt ttgtgaacac 1524 

tgtggtgaag tttcaaaaca aaataaccac ttagaaaaaa gttacacaca aaaaaccaaa 1584 

agtggatatc tttttggcca gcactg 1610 



<210> 11 

<211> 273 

<212> PRT 

<213> Caenorhabditis elegans 

<400> 11 

Met Asp Arg Asn I le Leu Arg Ser Ala Arg Glu Asp Pro His Arg Thr 
1 5 10 15 



Ala Thr Asp I le Gin Met Me Me Ser Ser Pro Asn Glu Pro Val Pro 
20 25 30 



Ser Lys Arg Thr Val Arg Arg Arg Leu Gin Gin Ala Gly Leu His Gly 
35 40 45 



Arg Lys Pro Va I Lys Lys Pro Phe 1 1 e Ser Lys Lys Asn Arg Met A I a 



14/63 



WO 2005/003342 



PCT/JP2004/010090 



50 



55 



60 



Arg Val Ala Trp Ala Lys Ala His Leu Arg Trp 6ly Arg Gin Glu Trp 
65 70 75 80 



Ala Lys His lie Trp Ser Asp Glu Ser Lys Phe Asn Leu Phe Gly Ser 
85 90 95 



Asp Gly Asn Ser Trp Val Arg Arg Pro Val Gly Ser Arg Tyr Ser Pro 
100 105 110 



Lys Tyr Gin Cys Pro Thr Val Lys His Gly Gly Gly Ser Val Met Val 
115 120 125 



Trp Gly Cys Phe Thr Ser Thr Ser Met Gly Pro Leu Arg Arg I le Gin 
130 135 140 



Ser I le Met Asp Arg Phe Gin Tyr Glu Asn I le Phe Glu Thr Thr Met 
145 150 155 160 



Arg Pro Trp Ala Leu Gin Asn Val Gly Arg Gly Phe Val Phe Gin Gin 
165 170 175 



Asp Asn Asp Pro Lys His Thr Ser Leu His Val Arg Ser Trp Phe Gin 
180 185 190 



Arg Arg His Val His Leu Leu Asp Trp Pro Ser Gin Ser Pro Asp Leu 
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195 200 205 



Asn Pro lie Glu His Leu Trp 6lu 6lu Leu Glu Arg Arg Leu Gly Gly 
210 215 220 



lie Arg Ala Ser Asn Ala Asp Ala Lys Phe Asn Gin Leu Glu Asn Ala 
225 230 235 240 



Trp Lys Ala lie Pro Met Ser Val lie His Lys Leu lie Asp Ser Met 
245 250 255 



Pro Arg Arg Cys Gin Ala Val lie Asp Ala Asn Gly Tyr Ala Thr Lys 
260 265 270 



Tyr 



<210> 12 

<211> 1801 

<212> DNA 

<213> Drosophi la hydei 



<220> 

<221> misc_feature 

<222> (15).. (1787) 

<223> /note=~transposon" 

<220> 

<221> CDS 
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<222> (347) . . (760) 
<220> 

<221> CDS 

<222> (821).. (1489) 

<300> 

<308> Z29098 

<309> 1993-12-22 

<313> (1). . (1801) 

<400> 12 

taatatatat tatacgagcc ccaaccacta ttaattcgaa cagcatgttt tttttgcagt 60 

gcgcaatgtt taacacacta tattatcaat actactaaag ataacacata ccaatgcatt 120 

tcgtctcaaa gagaatttta ttctcttcac gacgaaaaaa aaagttttgc tctatttcca 180 

acaacaacaa aaatatgagt aatttattca aacggtttgc ttaagagata agaaaaaagt 240 

gaccactatt aattcgaacg cggcgtaagc ttaccttaat ctcaagaaga gcaaaacaaa 300 

agcaactaat gtaacggaat cattatctag ttatgatctg caaata atg tea caa 355 

Met Ser Gin 
1 

tac age atg caa aaa aat ttt aga ttg ctg cag ate agt aga agt tta 403 
Tyr Ser Met Gin Lys Asn Phe Arg Leu Leu Gin I le Ser Arg Ser Leu 
5 10 15 

gca acg atg gtt cgt ggt aaa cct att tct aaa gaa ate aga gta ttg 451 
Ala Thr Met Val Arg Gly Lys Pro lie Ser Lys Glu lie Arg Val Leu 
20 25 30 35 

att agg gat tat ttt aaa tct gga aag aca ctt acg gag ata ago aag 499 
lie Arg Asp Tyr Phe Lys Ser Gly Lys Thr Leu Thr Glu I le Ser Lys 



17/63 



WO 2005/003342 



PCT/JP2004/010090 



40 45 50 

caa tta aat ttg cct aag teg tct gtg cat ggg gtg ata caa att ttc 547 
61n Leu Asn Leu Pro Lys Ser Ser Val His Gly Val He Gin lie Phe 
55 60 65 

aaa aaa aat ggg aat att gaa aat aac att gcg aat aga ggc cga aca 595 
Lys Lys Asn Gly Asn He Glu Asn Asn He Ala Asn Arg Gly Arg Thr 
70 75 80 

tea gca ata aca ccc cgc gac aaa aga caa ctg gec aaa att gtt aag 643 
Ser Ala I le Thr Pro Arg Asp Lys Arg Gin Leu Ala Lys I le Val Lys 
85 90 95 

get gat cgt cgc caa tct ttg aga aat ttg get tct aag tgg teg cag 691 
Ala Asp Arg Arg Gin Ser Leu Arg Asn Leu Ala Ser Lys Trp Ser Gin 
100 105 110 115 

caa ttg gca aaa ctg tea age gag agt gga cgc gac aaa tta aaa agt 739 
Gin Leu Ala Lys Leu Ser Ser Glu Ser Gly Arg Asp Lys Leu Lys Ser 
120 125 130 

att gga tat ggt ttt tat aaa gtatgttttg ttattacctg tgeategtae 790 
lie Gly Tyr Gly Phe Tyr Lys 
135 

ccaataactt actegtaate ttactegtag gee aag gaa aaa ccc ttg ctt acg 844 

Ala Lys Glu Lys Pro Leu Leu Thr 
140 145 

ctt cgt caa aaa aag aag cgt ttg caa tgg get egg gaa agg atg tct 892 
Leu Arg Gin Lys Lys Lys Arg Leu Gin Trp Ala Arg Glu Arg Met Ser 
150 155 160 

tgg act caa agg caa tgg gat acc ate ata ttc age gat gaa get aaa 940 
Trp Thr Gin Arg Gin Trp Asp Thr lie lie Phe Ser Asp Glu Ala Lys 
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165 



170 



175 



ttt gat gtt agt gtc ggc gat acg aga aaa cgc gtc ate cgt aag agg 988 
Phe Asp Val Ser Val Gly Asp Thr Arg Lys Arg Val lie Arg Lys Arg 
180 185 190 



tea gaa aca tac cat aaa gac tgc ctt aaa aga aca aca aag ttt cct 
Ser Glu Thr Tyr His Lys Asp Cys Leu Lys Arg Thr Thr Lys Phe Pro 
195 200 205 210 



1036 



gcg age act atg gta tgg gga tgt atg tct gee aaa gga tta gga aaa 
Ala Ser Thr Met Val Trp Gly Cys Met Ser Ala Lys Gly Leu Gly Lys 
215 220 225 



1084 



ctt cat ttc att gaa ggg aca gtt aat get gaa aaa tat att aat att 1132 
Leu His Phe Me Glu Gly Thr Val Asn Ala Glu Lys Tyr lie Asn lie 
230 235 240 

tta caa gat agt ttg ttg cca tea ata cca aaa eta tta gat tgc ggt 1180 
Leu Gin Asp Ser Leu Leu Pro Ser lie Pro Lys Leu Leu Asp Cys Gly 
245 250 255 

gaa ttc act ttt cag cag gac gga gca tea teg cac aca gee aag cga 1228 
Glu Phe Thr Phe Gin Gin Asp Gly Ala Ser Ser His Thr Ala Lys Arg 
260 265 270 

ace aaa aat tgg ctg caa tat aat caa atg gag gtt tta gat tgg cca 1276 
Thr Lys Asn Trp Leu Gin Tyr Asn Gin Met Glu Val Leu Asp Trp Pro 
275 280 285 290 

tea aat agt cca gat eta age cca att gaa aat att tgg tgg eta atg 1324 
Ser Asn Ser Pro Asp Leu Ser Pro lie Glu Asn lie Trp Trp Leu Met. 

295 300 305 

aaa aac cag ctt cga aat gag cca caa agg aat att tct gac ttg aaa 1372 
Lys Asn Gin Leu Arg Asn Glu Pro Gin Arg Asn lie Ser Asp Leu Lys 
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310 315 320 

ate aag ttg caa gag atg tgg gac tea att tct caa gag cat tgc aaa 1420 
tie Lys Leu Gin Glu Met Trp Asp Ser lie Ser Gin Glu His Cys Lys 
325 330 335 

aat ttg tta age tea atg cca aaa cga gtt aaa tgc gta atg cag gee 1468 
Asn Leu Leu Ser Ser Met Pro Lys Arg Val Lys Cys Val Met Gin Ala 
340 345 350 

aag ggc gac gtt aca caa ttc taatattaat taaattattg ttttaagtat 1519 
Lys Gly Asp Val Thr Gin Phe 
355 360 

gatagtaaat cacattacgc cgcgttcgaa ttaatagtgg tcactttttt cttatctctt 1579 

aagcaaaccg tttgaataaa ttactcatat ttttgttgtt gttggaaata gagcaaaact 1639 

ttttttttcg tegtgaagag aataaaattc tctttgagac gaaatgeatt ggtatgtgtt 1699 

atctttagta gtattgataa tatagtgtgt taaacattgc geactgeaaa aaaaacatgc 1759 

tgttcgaatt aatagtggtt ggggctcgta tattatatat ta 1801 



<210> 13 
<211> 361 
<212> PRT 

<213> Drosophila hydei 
<400> 13 

Met Ser Gin Tyr Ser Met Gin Lys Asn Phe Arg Leu Leu Gin lie Ser 
15 10 15 
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Arg Ser Leu Ala Thr Met Val Arg Gly Lys Pro He Ser Lys Glu He 
20 25 30 



Arg Val Leu Me Arg Asp Tyr Phe Lys Ser Gly Lys Thr Leu Thr Glu 
35 40 45 



Me Ser Lys Gin Leu Asn Leu Pro Lys Ser Ser Val His Gly Val Me 
50 55 60 



Gin Me Phe Lys Lys Asn Gly Asn Me Glu Asn Asn Me Ala Asn Arg 
65 70 75 80 



Gly Arg Thr Ser Ala Me Thr Pro Arg Asp Lys Arg Gin Leu Ala Lys 
85 90 95 



I le Val Lys Ala Asp Arg Arg Gin Ser Leu Arg Asn Leu Ala Ser Lys 
100 105 110 



Trp Ser Gin Gin Leu Ala Lys Leu Ser Ser Glu Ser Gly Arg Asp Lys 
115 120 125 



Leu Lys Ser Me Gly Tyr Gly Phe Tyr Lys Ala Lys Glu Lys Pro Leu 
130 135 140 



Leu Thr Leu Arg Gin Lys Lys Lys Arg Leu Gin Trp Ala Arg Glu Arg 
145 150 155 160 
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Met Ser Trp Thr Gin Arg Gin Trp Asp Thr lie He Phe Ser Asp Glu 
165 170 175 



Ala Lys Phe Asp Val Ser Val Gly Asp Thr Arg Lys Arg Val I le Arg 
180 185 190 



Lys Arg Ser Glu Thr Tyr His Lys Asp Cys Leu Lys Arg Thr Thr Lys 
195 200 205 



Phe Pro Ala Ser Thr Met Val Trp Gly Cys Met Ser Ala Lys Gly Leu 
210 215 220 



Gly. Lys Leu His Phe Me Glu Gly Thr Val Asn Ala Glu Lys Tyr lie 
225 230 235 240 



Asn I le Leu Gin Asp Ser Leu Leu Pro Ser I le Pro Lys Leu Leu Asp 
245 250 255 



Cys Gly Glu Phe Thr Phe Gin Gin Asp Gly Ala Ser Ser His Thr Ala 
260 265 270 



Lys Arg Thr Lys Asn Trp Leu Gin Tyr Asn Gin Met Glu Val Leu Asp 
275 280 285 



Trp Pro Ser Asn Ser Pro Asp Leu Ser Pro I le Glu Asn I le Trp Trp 
290 295 300 



22/63 



WO 2005/003342 



PCT/JP2004/010090 



Leu Met Lys Asn Gin Leu Arg Asn 61 u Pro Gin Arg Asn lie Ser Asp 
305 310 315 320 



Leu Lys lie Lys Leu Gin Glu Met Trp Asp Ser He Ser Gin Glu His 
325 330 335 



Cys Lys Asn Leu Leu Ser Ser Met Pro Lys Arg Val Lys Cys Val Met 
340 . 345 350 



Gin Ala Lys Gly Asp Val Thr Gin Phe 
355 360 



<210> 14 

<211> 1801 

<212> DNA 

<213> Drosophi la hydei 
<220> 

<221> misc_feature 

<222> (15).. (1787) 

<223> /note="transposon" 

<220> 

<221> CDS 

<222> (347) . . (760) 

<220> 

<221> CDS 

<222> (821). . (1489) 

<300> 
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<308> Z29102 
<309> 1994-07-01 
<313> (1).. (1801) 

<400> 14 

gttagcagct tctacgagcc ccaaccacta ttaattcgaa cagcatgttt tttttgcagt 60 

gcgcaatgtt taacacacta tattatcaat actactaaag ataacacata ccaatgcatt 120 

tcgtctcaaa gagaatttta ttctcttcac gacgaaaaaa aaagttttgc tctatttcca 180 

acaacaacaa aaatatgagt aatttattca aacggtttgc ttaagagata agaaaaaagt 240 

gaccactatt aattcgaacg cggcgtaagc ttaccttaat ctcaagaaga gcaaaacaaa 300 

agcaactaat gtaacggaat cattatctag ttatgatctg caaata atg tea caa 355 

Met Ser Gin 
1 

tac age atg caa aaa aat ttt aga ttg ctg cag ate agt aga agt tta 403 
Tyr Ser Met Gin Lys Asn Phe Arg Leu Leu Gin Me Ser Arg Ser Leu 
5 10 15 

gca acg atg gtt cgt ggt aaa cct att tct aaa gaa ate aga gta ttg 451 
Ala Thr Met Val Arg Gly Lys Pro Me Ser Lys Glu Me Arg Val Leu 
20 25 30 35 

att agg gat tat ttt aaa tct gga aag aca ctt acg gag ata age aag 499 
Me Arg Asp Tyr Phe Lys Ser Gly Lys Thr Leu Thr Glu Me Ser Lys 
40 45 50 

caa tta aat ttg cct aag teg tct gtg cat ggg gtg ata caa att ttc 547 
Gin Leu Asn Leu Pro Lys Ser Ser Val His Gly Val Me Gin Me Phe 
55 60 65 

aaa aaa aat ggg aat att gaa aat aac att gcg aat aga ggc cga aca 595 
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Lys Lys Asn Gly Asn Me Glu Asn Asn lie Ala Asn Arg Gly Arg Thr 
70 75 80 

tea gca ata aca ccc cgc gac aaa aga caa ctg gec aaa att gtt aag 643 
Ser Ala lie Thr Pro Arg Asp Lys Arg Gin Leu Ala Lys I le Val Lys 
85 90 95 

get gat cgt cgc caa tct ttg aga aat ttg get tct aag tgg teg cag 691 
Ala Asp Arg Arg Gin Ser Leu Arg Asn Leu Ala Ser Lys Trp Ser Gin 
100 105 110 115 

caa ttg gca aaa ctg tea age gag agt gga cgc gac aaa tta aaa agt 739 
Gin Leu Ala Lys Leu Ser Ser Glu Ser Gly Arg Asp Lys Leu Lys Ser 
120 125 130 

att gga tat ggt ttt tat aaa gtatgttttg ttattacctg tgeategtae 790 
I le Gly Tyr Gly Phe Tyr Lys 
135 

ccaataactt actegtaate ttactegtag gee aag gaa aaa ccc ttg ctt acg 844 

Ala Lys Glu Lys Pro Leu Leu Thr 
140 145 

ctt cgt caa aaa aag aag cgt ttg caa tgg get egg gaa agg atg tct 892 
Leu Arg Gin Lys Lys Lys Arg Leu Gin Trp Ala Arg Glu Arg Met Ser 
150 155 160 

tgg act caa agg caa tgg gat acc ate ata ttc age gat gaa get aaa 940 
Trp Thr Gin Arg Gin Trp Asp Thr lie Me Phe Ser Asp Glu Ala Lys 
165 170 175 

ttt gat gtt agt gtc ggc gat acg aga aaa cgc gtc ate cgt aag agg 988 
Phe Asp Val Ser Val Gly Asp Thr Arg Lys Arg Val Me Arg Lys Arg 
180 185 190 

tea gaa aca tac cat aaa gac tgc ctt aaa aga aca aca aag ttt cct 1036 
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Ser Glu Thr Tyr His Lys Asp Cys Leu Lys Arg Thr Thr Lys Phe Pro 
195 200 205 210 



gcg age act atg gta tgg gga tgt atg tct gec aaa gga tta gga aaa 
Ala Ser Thr Met Val Trp Gly Cys Met Ser Ala Lys Gly Leu Gly Lys 
215 220 225 



1084 



ctt cat ttc att gaa ggg aca gtt aat get gaa aaa tat att aat att 
Leu His Phe Me Glu Gly Thr Val Asn Ala Glu Lys Tyr lie Asn Me 
230 235 240 



1132 



tta caa gat agt ttg ttg cca tea ata cca aaa eta tea gat tgc ggt 
Leu Gin Asp Ser Leu Leu Pro Ser Me Pro Lys Leu Ser Asp Cys Gly 
245 250 255 



1180 



gaa ttc act ttt cag cag gac gga gca tea teg cac aca gee aag cga 
Glu Phe Thr Phe Gin Gin Asp Gly Ala Ser Ser His Thr Ala Lys Arg 
260 265 270 



1228 



ace aaa aat tgg ctg caa tat aat caa atg gag gtt tta gat tgg cca 
Thr Lys Asn Trp Leu Gin Tyr Asn Gin Met Glu Val Leu Asp Trp Pro 
275 280 285 290 



1276 



tea aat agt cca gat eta age cca att gaa aat att tgg tgg eta atg 
Ser Asn Ser Pro Asp Leu Ser Pro Me Glu Asn Me Trp Trp Leu Met 
295 300 305 



1324 



aaa aac cag ctt cga aat gag cca caa agg aat att tct gac ttg aaa 
Lys Asn Gin Leu Arg Asn Glu Pro Gin Arg Asn Me Ser Asp Leu Lys 
310 315 320 



1372 



ate aag ttg caa gag atg tgg gac tea att tct caa gag cat tgc aaa 
Me Lys Leu Gin Glu Met Trp Asp Ser Me Ser Gin Glu His Cys Lys 
325 330 335 



1420 



aat ttg tta age tea atg cca aaa cga gtt aaa tgc gta atg cag gec 



1468 
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Asn Leu Leu Ser Ser Met Pro Lys Arg Val Lys Cys Val Met Gin Ala 
340 345 350 

aag ggc gac gtt aca caa ttc taatattaat taaattattg ttttaagtat 1519 
Lys Gly Asp Val Thr Gin Phe 
355 360 

gatagtaaat cacattacgc cgcgttcgaa ttaatagtgg tcactttttt cttatctctt 1579 

aagcaaaccg tttgaataaa ttactcatat ttttgttgtt gttggaaata gagcaaaact 1639 

ttttttttcg tcgtgaagag aataaaattc tctttgagac gaaatgcatt ggtatgtgtt 1699 

atctttagta gtattgataa tatagtgtgt taaacattgo gcactgcaaa aaaaacatgc 1759 

tgttcgaatt aatagtggtt ggggctcgta aagctaacta ta 1801 



<210> 15 

<211> 361 

<212> PRT 

<213> Drosophila hydei 

<400> 15 

Met Ser Gin Tyr Ser Met Gin Lys Asn Phe Arg Leu Leu Gin lie Ser 
1 5 10 15 



Arg Ser Leu Ala Thr Met Val Arg Gly Lys Pro lie Ser Lys Glu Me 
20 25 30 



Arg Val Leu lie Arg Asp Tyr Phe Lys Ser Gly Lys Thr Leu Thr Glu 
35 40 45 



27/63 



WO 2005/003342 



PCT/JP2004/010090 



lie Ser Lys Gin Leu Asn Leu Pro Lys Ser Ser Val His Gly Val lie 
50 55 60 



Gin lie Phe Lys Lys Asn Gly Asn lie Glu Asn Asn lie Ala Asn Arg 
65 70 75 80 



Gly Arg Thr Ser Ala I le Thr Pro Arg Asp Lys Arg Gin Leu Ala Lys 
85 90 95 



I le Val Lys Ala Asp Arg Arg Gin Ser Leu Arg Asn Leu Ala Ser Lys 
100 105 110 



Trp Ser Gin Gin Leu Ala Lys Leu Ser Ser Glu Ser Gly Arg Asp Lys 
115 120 125 



Leu Lys Ser I le Gly Tyr Gly Phe Tyr Lys Ala Lys Glu Lys Pro Leu 
130 135 140 



Leu Thr Leu Arg Gin Lys Lys Lys Arg Leu Gin Trp Ala Arg Glu Arg 
145 150 155 160 



Met Ser Trp Thr Gin Arg Gin Trp Asp Thr lie lie Phe Ser Asp Glu 
165 170 175 



Ala Lys Phe Asp Val Ser Vai Gly Asp Thr Arg Lys Arg Val lie Arg 
180 185 190 
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Lys Arg Ser Glu Thr Tyr His Lys Asp Cys Leu Lys Arg Thr Thr Lys 
195 200 205 



Phe Pro Ala Ser Thr Met Val Trp Gly Cys Met Ser Ala Lys Gly Leu 
210 215 220 



Giy Lys Leu His Phe lie Glu Gly Thr Val Asn Ala Glu Lys Tyr lie 
225 230 235 240 



Asn I le Leu Gin Asp Ser Leu Leu Pro Ser lie Pro Lys Leu Ser Asp 
245 250 255 



Cys Gly Glu Phe Thr Phe Gin Gin Asp Gly Ala Ser Ser His Thr Ala 
260 265 270 



Lys Arg Thr Lys Asn Trp Leu Gin Tyr Asn Gin Met Glu Val Leu Asp 
275 280 285 



Trp Pro Ser Asn Ser Pro Asp Leu Ser Pro He Glu Asn lie Trp Trp 
290 295 . 300 



Leu Met Lys Asn Gin Leu Arg Asn Glu Pro Gin Arg Asn I le Ser Asp 
305 310 315 320 



Leu Lys Me Lys Leu Gin Glu Met Trp Asp Ser He Ser Gin Glu His 
325 330 335 
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Cys Lys Asn Leu Leu Ser Ser Met Pro Lys Arg Val Lys Cys Val Met 
340 345 350 

Gin Ala Lys Gly Asp Val Thr Gin Phe 
355 360 



<210> 16 

<211> 1635 

<212> DNA 

<213> Haematobia irritans 



<220> 

<221> CDS 

<222> (329).. (1366) 

<400> 16 

aaaatatgtg attaccgtta tagcggaaaa tatattcaga gagattagtt tactttaata 60 

gcgtacataa agttttttga cctgattttt actctttctt cactattttg taaacactga 120 

attaggattt gcgaatttat atggaaggaa atatctagaa caaacataaa caaagagata 180 

ttgagagtaa catgttggct gataagtccc cggtttgaca ctagtattaa atgcatatta 240 

tttttatata ggaccaacct tcaaatgatt cgtgtcaaaa tttgacgtca attagtttgt 300 

gagagcaact tttgttattg tgaagaaa atg gaa aaa gaa ttt cgt gtt ttg 352 

Met Glu Lys Glu Phe Arg Val Leu 
1 5 

ata aaa tac tgt ttt ctg aag gga aaa aat gcg gtg gaa gca aaa agt 400 
I le Lys Tyr Cys Phe Leu Lys Gly Lys Asn Ala Val Glu Ala Lys Ser 
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10 15 20 

tgg ctt gat aat gag ttt ccg gac tct gcc cca agg aaa tea ata ata 448 
Trp Leu Asp Asn Glu Phe Pro Asp Ser Ala Pro Arg Lys Ser lie lie 
25 30 35 40 

att gat tgg tat gca aaa ttc aag cga ggt gaa atg age acg gag gac 496 
I le Asp Trp Tyr Ala Lys Phe Lys Arg Gly Glu Met Ser Thr Glu Asp 
45 50 55 

ggt gaa cgc agt gga cgc ccg aaa gag gtg gtt acc gac gaa aac ate 544 
Gly Glu Arg Ser Gly Arg Pro Lys Glu Val Val Thr Asp Glu Asn lie 
60 65 70* 

aaa aaa ate cac aaa atg att ttg aat gac cgt aaa atg aag ttg ate 592 
Lys Lys lie His Lys Met I le Leu Asn Asp Arg Lys Met Lys Leu I le 
75 80 85 

gag ata aca aag gcc tta aac ata tea aag gaa cgt gtt ggt cat ate 640 
Glu lie Thr Lys Ala Leu Asn Me Ser Lys Glu Arg Val Gly His Me 
90 95 100 

att cat caa tat ttg gat atg egg aag etc tgt gca aaa tgg gtg ccg 688 
I le His Gin Tyr Leu Asp Met Arg Lys Leu Cys Ala Lys Trp Val Pro 
105 110 115 120 

cgc gaa etc aca ttt gac caa aaa caa caa cgt gtt gat gat tct gag 736 
Arg Glu Leu Thr Phe Asp Gin Lys Gin Gin Arg Val Asp Asp Ser Glu 
125 130 135 

egg tgt ttg cag ctg tta act cgt aat aca ccc gag ttt ttc cgt cga 784 
Arg Cys Leu Gin Leu Leu Thr Arg Asn Thr Pro Glu Phe Phe Arg Arg 
140 145 150 

tat gta aca atg gat gaa aca tgg etc cat cac tac act cct gag ttc 832 
Tyr Val Thr Met Asp Glu Thr Trp Leu His His Tyr Thr Pro Glu Phe 
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155 160 165 

gat caa cag teg get gag tgg aca gcg acc ggt gaa cog tct ccg aag 880 
Asp Gin Gin Ser Ala Glu Trp Thr Ala Thr Gly Glu Pro Ser Pro Lys 
170 175 180 

cgt gga aag act caa aag tec get ggc aaa gta atg gec tct gtt ttt 928 
Arg Gly Lys Thr Gin Lys Ser Ala Gly Lys Val Met Ala Ser Val Phe 
185 190 195 200 

tgg aat gcg cat gga ata att ttt ate gat tat ctt gag aag gaa aaa 976 
Trp Asn Ala His Gly lie lie Phe lie Asp Tyr Leu Glu Lys Glu Lys 
205 210 215 

acc ate aac agt gac tat tat atg gcg tta ttg gag cgt ttg aag gtc 1024 
Thr I le Asn Ser Asp Tyr Tyr Met Ala Leu Leu Glu Arg Leu Lys Val 
220 225 230 

gaa ate gcg gca aaa tgg ccc cat atg aag aag aaa aaa gtg ttg ttc 1072 
Glu Me Ala Ala Lys Trp Pro His Met Lys Lys Lys Lys Val Leu Phe 
235 240 245 

gac caa gac aat gca ccg tgc cac aag tea gta aga acg atg gca aaa 1120 
Asp Gin Asp Asn Ala Pro Cys His Lys Ser Val Arg Thr Met Ala Lys 
250 255 260 

att cat gaa ttg ggc ttc gaa ttg ctt ccc cac cca eta tat tct cca 1168 
Me His Glu Leu Gly Phe Glu Leu Leu Pro His Pro Leu Tyr Ser Pro 
265 270 275 280 

gat ctg gec ccc age gaa ttt ttc ttg ttc tea gac etc aaa agg etc 1216 
Asp Leu Ala Pro Ser Glu Phe Phe Leu Phe Ser Asp Leu Lys Arg Leu 
285 290 295 

gca ggg aaa aaa ttt ggc tgc aat gaa gag gta ate gec gaa act aag 1264 
Ala Gly Lys Lys Phe Gly Cys Asn Glu Glu Val Me Ala Glu Thr Lys 
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300 305 310 

gcc tat ttt gag gca aaa ccg aaa gag tac tac caa aat ggt ate aaa 1312 
Ala Tyr Phe Glu Ala Lys Pro Lys Glu Tyr Tyr Gin Asn Gly lie Lys 
315 320 325 

aaa ttg gaa ggt cgt tat aat cgt ggt ate get ctt gaa ggg gac tat 1360 
Lys Leu Glu Gly Arg Tyr Asn Arg Gly He Ala Leu Glu Gly Asp Tyr 
330 335 340 

gtt gaa taataaaaac gaattttgac aaaaaatgtg tttttctttg ttagaccggg 1416 

Val Glu 

345 

gacttatcac ccaacctgtt aaaaactgtt actttttgtt aaagtaagtc agaataaaac 1476 

aaatatttga atttttggag gtgtacgtaa acttctttga ttcactgtat atatttttaa 1536 

gcttcacaat aaagtacaca cttgtagagt taaaatcgtc tcgtcttctc ttttaetaaa 1596 

tacaacatgg tgtcagaagg tgtgtgaagt ctaattaaa 1635 

<210> 17 
<211> 346 
<212> PRT 

<213> Haematobia irritans 
<400> 17 

Met Glu Lys Glu Phe Arg Val Leu lie Lys Tyr Cys Phe Leu Lys Gly 
15 10 15 



Lys Asn Ala Val Glu Ala Lys Ser Trp Leu Asp Asn Glu Phe Pro Asp 
20 25 30 
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Ser Ala Pro Arg Lys Ser Me Me Me Asp Trp Tyr Ala Lys Phe Lys 
35 40 45 



Arg Gly Glu Met Ser Thr Glu Asp Gly Glu Arg Ser Gly Arg Pro Lys 
50 55 60 



Glu Val Val Thr Asp Glu Asn Me Lys Lys Me His Lys Met Me Leu 
65 70 75 80 



Asn Asp Arg Lys Met Lys Leu Me Glu Me Thr Lys Ala Leu Asn I le 
85 90 95 



Ser Lys Glu Arg Val Gly His Me Me His Gin Tyr Leu Asp Met Arg 
100 105 110 



Lys Leu Cys Ala Lys Trp Val Pro Arg Glu Leu Thr Phe Asp Gin Lys 
115 120 125 



Gin Gin Arg Val Asp Asp Ser Glu Arg Cys Leu Gin Leu Leu Thr Arg 
130 135 140 



Asn Thr Pro Glu Phe Phe Arg Arg Tyr Val Thr Met Asp Glu Thr Trp 
145 150 155 160 



Leu His His Tyr Thr Pro Glu Phe Asp Gin Gin Ser Ala Glu Trp Thr 
165 170 175 
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Ala Thr Gly Glu Pro Ser Pro Lys Arg Gly Lys Thr Gin Lys Ser Ala 
180 185 190 



Gly Lys Val Met Ala Ser Val Phe Trp Asn Ala His Gly I le lie Phe 
195 200 205 



lie Asp Tyr Leu Glu Lys Glu Lys Thr He Asn Ser Asp Tyr Tyr Met 
210 215 220 



Ala Leu Leu Glu Arg Leu Lys Val Glu lie Ala Ala Lys Trp Pro His 
225 230 235 240 



Met Lys Lys Lys Lys Val Leu Phe Asp Gin Asp Asn Ala Pro Cys His 
.245 250 255 



Lys Ser Val Arg Thr Met Ala Lys lie His Glu Leu Gly Phe Glu Leu 
260 265 270 



Leu Pro His Pro Leu Tyr Ser Pro Asp Leu Ala Pro Ser Glu Phe Phe 
275 280 285 



Leu Phe Ser Asp Leu Lys Arg Leu Ala Gly Lys Lys Phe Gly Cys Asn 
290 295 300 



Glu Glu Val lie Ala Glu Thr Lys Ala Tyr Phe Glu Ala Lys Pro Lys 
305 310 315 320 
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Glu Tyr Tyr Gin Asn Gly lie Lys Lys Leu Glu Gly Arg Tyr Asn Arg 
325 330 335 



Gly lie Ala Leu Glu Gly Asp Tyr Val Glu 
340 345 



<210> 18 

<211> 1543 

<212> DNA 

<213> Chrysoperla plorabunda 
<220> 

<221> source 

<222> (146). . (1442) 

<223> /transposon="mariner transposon" 

<220> 

<221> CDS 

<222> (327).. (1373) 

<300> 

<308> U11652 

<309> 1995-12-16 

<313> (1)..(1543) 

<400> 18 

cottaaattt atttgtattg atttgaagct taaaaaatgt atacaatttt aaagaaagct 60 

gaaagtattc tcgaactaac gtggagaatt tattacgaat ttttggtggt gattgtaatt 120 

gcttgcttaa tatcggctct ctgtatatta ggttggctga taagtccccg gtctgacaca 180 
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tagatggcgt cgctagtatt aaatgcatat tatttttata tagtaccaac cttcaaatga 240 

ttcgtgtcaa aatttgacgt ctgtaagtca attagtttgt gagatagagc gtcttttgtg 300 

aagcaacttt tgttattgtg aaaaaa atg gaa aaa aag gaa ttt cgt gtt ttg 353 

Met Glu Lys Lys 61 u Phe Arg Val Leu 
1 5 

ata aaa tac tgt ttt ctg aag gga aaa aat aca gtg gaa gca aaa act 401 
lie Lys Tyr Cys Phe Leu Lys Gly Lys Asn Thr Val Glu Ala Lys Thr 
10 15 .20 25 

tgg ctt gat aat gag ttt ccg gac tct gcc cca ggg aaa tea aca ata 449 
Trp Leu Asp Asn Glu Phe Pro Asp Ser Ala Pro Gly Lys Ser Thr I le 
30 35 40 

att gat tgg tat gca aaa ttc aag cgt ggt gaa atg age acg gag gac 497 
Me Asp Trp Tyr Ala Lys Phe Lys Arg Gly Glu Met Ser Thr Glu Asp 
45 50 55 

ggt gaa cgc agt gga cgc ccg aaa gag gtg gtt acc gac gaa aac ate 545 
Gly Glu Arg Ser Gly Arg Pro Lys Glu Val Val Thr Asp Glu Asn He 
60 65 70 

aaa aaa ate cac aaa atg att ttg aat gac cgt aaa atg aag ttg ate 593 
Lys Lys He His Lys Met I le Leu Asn Asp Arg Lys Met Lys Leu I le 
75 80 85 

gag ata gca gag gcc tta aag ata tea aag gaa cgt gtt ggt cat ate 641 
Glu lie Ala Glu Ala Leu Lys lie Ser Lys Glu Arg Val Gly His He 
90 95 100 105 

att cat caa tat ttg gat atg egg aag etc tgt gca aaa tgg gtg ccg 689 
He His Gin Tyr Leu Asp Met Arg Lys Leu Cys Ala Lys Trp Val Pro 
110 115 120 
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ego gag etc aca ttt gac caa aaa caa caa cgt gtt gat gat tct gag 737 
Arg Glu Leu Thr Phe Asp Gin Lys Gin Gin Arg Va) Asp Asp Ser Glu 
125 130 135 

egg tgt ttg cag ctg tta act cgt aat aca ccc gag ttt ttg cgt cga 785 
Arg Cys Leu Gin Leu Leu Thr Arg Asn Thr Pro Glu Phe Leu Arg Arg 
140 145 150 

tat gtg aca atg gat gaa aca tgg etc cat cac tac act cct gag tec 833 
Tyr Val Thr Met Asp Glu Thr Trp Leu His His Tyr Thr Pro Glu Ser 
155 160 165 

aaa cga cag teg get gag tgg aca gcg acc ggt gaa ccg tct ccg aag 881 
Lys Arg Gin Ser Ala Glu Trp Thr Ala Thr Gly Glu Pro Ser Pro Lys 
170 175 180 185 

cgt gga aag act caa aag tec get ggc aaa gta atg gec tct gtt ttt 929 
Arg Gly Lys Thr Gin Lys Ser Ala Gly Lys Val Met Ala Ser Val Phe 
190 195 200 

ttc gat gcg cat gga ata att ttt ate gat tat ctt gag aag gga aaa 977 
Phe Asp Ala His Gly lie lie Phe Me Asp Tyr Leu Glu Lys Gly Lys 
205 210 215 

acc ate aac agt gac tat tat atg gcg tta ttg gag cgt ttg aag gtc 1025 
Thr I le Asn Ser Asp Tyr Tyr Met Ala Leu Leu Glu Arg Leu Lys Va! 
220 225 230 

gaa ate gcg gca aaa egg ccc cat atg aag aag aaa aaa gtg ttg ttc 1073 
Glu I le Ala Ala Lys Arg Pro His Met Lys Lys Lys Lys Val Leu Phe 
235 240 245 

cac caa gac aac gca ccg tgc cac aag tea ttg aga acg atg gca aaa 1121 
His Gin Asp Asn Ala Pro Cys His Lys Ser Leu Arg Thr Met Ala Lys 
250 255 260 265 
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att cat gaa ttg ggc ttc gaa ttg ctt ccc cac cca ccg tat tct cca 1169 
I le His Glu Leu Gly Phe Glu Leu Leu Pro His Pro Pro Tyr Ser Pro 
270 275 280 

gat ctg gcc ccc age gac ttt ttc ttg ttc tea gac etc aaa agg atg 1217 
Asp Leu Ala Pro Ser Asp Phe Phe Leu Phe Ser Asp Leu Lys Arg Met 
285 290 295 

etc gca ggg aaa aaa ttt ggc tgc aat gaa gag gtg ate gcc gaa act 1265 
Leu Ala Gly Lys Lys Phe Gly Cys Asn Glu Glu Val lie Ala Glu Thr 
300 305 310 

gag gcc tat ttt gag gca aaa ccg aag gag tac tac caa aat ggt ate 1313 
Glu Ala Tyr Phe Glu Ala Lys Pro Lys Glu Tyr Tyr Gin Asn Gly lie 
315 320 325 

aaa aaa ttg gaa ggt cgt tat aat cgt tgt ate get ctt gaa ggg aac 1361 
Lys Lys Leu Glu Gly Arg Tyr Asn Arg Cys I le Ala Leu Glu Gly Asn 
330 335 340 345 

tat gtt gaa taa taaaaacgaa ttttcacaaa aaaatgtgtt tttctttgtt 1413 
Tyr Val Glu 

agacegggga cttatcagcc aacctgttat cttgacgaaa aaatgaatgg tcgataaata 1473 

atgtgatgtg atccttactg tgttcacttg actggacgaa accgttatga tcaatttgga 1533 

tgectaaaac 1543 



<210> 19 

<211> 348 

<212> PRT 

<213> Chrysoperla plorabunda 
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<400> 19 

Met Glu Lys Lys Glu Phe Arg Vai Leu lie Lys Tyr Cys Phe Leu Lys 
15 10 15 



Gly Lys Asn Thr Val Glu Ala Lys Thr Trp Leu Asp Asn Glu Phe Pro 
20 25 30 



Asp Ser Ala Pro Gly Lys Ser Thr He lie Asp Trp Tyr Ala Lys Phe 
35 40 45 



Lys Arg Gly Glu Met Ser Thr Glu Asp Gly Glu Arg Ser Gly Arg Pro 
50 55 60 



Lys Glu Val Val Thr Asp Glu Asn lie Lys Lys Me His Lys Met lie 
65 70 75 80 



Leu Asn Asp Arg Lys Met Lys Leu lie Glu lie Ala Glu Ala Leu Lys 
85 90 95 



Me Ser Lys Glu Arg Val Gly His Me Me His Gin Tyr Leu Asp Met 
100 105 110 



Arg Lys Leu Cys Ala Lys Trp Val Pro Arg Glu Leu Thr Phe Asp Gin 
115 120 125 



Lys Gin Gin Arg Val Asp Asp Ser Glu Arg Cys Leu Gin Leu Leu Thr 
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130 



135 



140 



Arg Asn Thr Pro Glu Phe Leu Arg Arg Tyr Val Thr Met Asp Glu Thr 
145 150 155 160 



Trp Leu His His Tyr Thr Pro Giu Ser Lys Arg Gin Ser Ala Glu Trp 
165 170 175 



Thr Ala Thr Gly Glu Pro Ser Pro Lys Arg Gly Lys Thr Gin Lys Ser 
180 185 190 



Ala Gly Lys Val Met Ala Ser Val Phe Phe Asp Ala His Gly lie Me 
195 200 205 



Phe Me Asp Tyr Leu Glu Lys Gly Lys Thr lie Asn Ser Asp Tyr Tyr 
210 215 220 



Met Ala Leu Leu Glu Arg Leu Lys Val Glu Me Ala Ala Lys Arg Pro 
225 230 235 240 



His Met Lys Lys Lys Lys Val Leu Phe His Gin Asp Asn Ala Pro Cys 
245 250 255 



His Lys Ser Leu Arg Thr Met Ala Lys Me His Glu Leu Gly Phe Glu 
260 265 270 



Leu Leu Pro His Pro Pro Tyr Ser Pro Asp Leu Ala Pro Ser Asp Phe 
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275 280 285 



Phe Leu Phe Ser Asp Leu Lya Arg Met Leu Ala Gly Lys Lys Phe Gly 
290 295 300 



Cys Asn Glu Glu Val I le Ala Gtu Thr Glu Ala Tyr Phe Glu Ala Lys 
305 310 315 320 



Pro Lys Glu Tyr Tyr Gin Asn Gly He Lys Lys Leu Glu Gly Arg Tyr 
325 330 335 



Asn Arg Cys lie Ala Leu Glu Gly Asn Tyr Val Glu 
340 345 



<210> 20 

<211> 378 

<212> DNA 

<213> Artificial 

<220> 

<223> IR/DR-R 
<400> 20 

aattccatca caaagctctg acctcaatcc tatagaaagg aggaatgagc caaaattcac 60 
ccaacttatt gtgggaagct tgtggaaggc tactcgaaat gtttgaccca agttaaacaa 120 
tttaaaggca atgctaccaa atactaattg agtgtatgtt aacttctgac ccactgggaa 180 
tgtgatgaaa gaaataaaag ctgaaatgaa tcattctctc tactattatt ctgatatttc 240 
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acattcttaa aataaagtgg tgatcctaac tgaccttaag acagggaatc tttactcgga • 300 
ttaaatgtca ggaattgtga aaaagtgagt ttaaatgtat ttggctaagg tgtatgtaaa 360 
cttccgactt caactgta 378 



<210> 21 

<211> 354 

<212> DNA 

<213> Artificial 

<220> 

<223> IR/DR-L 
<400> 21 

ccttgaaata catccacagg tacacctcca attgactcaa atgatgtcaa ttagtctatc 60 

agaagcttct aaagccatga catcattttc tggaattttc caagctgttt aaaggcacag 120 

tcaacttagt gtatgtaaac ttctgaccca ctggaattgt gatacagtga attataagtg 180 

aaataatctg tctgtaaaca attgttggaa aaatgacttg tgtcatgcac aaagtagatg 240 

tcctaactga cttgccaaaa ctattgtttg ttaacaagaa atttgtggag tagttgaaaa 300 

acgagtttta atgactccaa cttaagtgta tgtaaacttc cgacttcaac tgta 354 



<210> 22 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> 5' outer repeat 
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<400> 22 

gttcaagtcg gaagtttaca tacacttag 29 

<210> 23 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> 5' inner repeat 
<400> 23 

cagtgggtca gaagtttaca tacactaagg 30 

<210> 24 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> 3' inner repeat 
<400> 24 

cagtgggtca gaagttaaca tacactcaat t 31 

<210> 25 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> 3' outer repeat 
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<400> 25 

agttgaatcg gaagtttaca tacaccttag 

<210> 26 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> preferred consensus direct repeat 
<400> 26 

caktgrgtcr gaagtttaca tacacttaag 

<210> 27 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> inverted repeat sequence 
<400> 27 

gttgaagtcg gaagtttaca cttagg . 

<210> 28 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> inverted repeat sequence 
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<400> 28 

ccagtgggtc aggaagttta catacaotaa g 

<210> 29 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> forward sequence used for PCR amplication from pCNW-SB 
<400> 29 

catgccatgg gaaaatcaaa agaaatc 

<210> 30 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> reverse sequence used for PCR amplication from pCMV-SB 
<400> 30 

ccgctcgagc agtggcttct tccttg . 

<210> 31 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> primer EGFP-1 U 
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<400> 31 

caccctcgtg accaccctga cctac 

<210> 32 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> primer EGFP-1L 
<400> 32 

ottgatgccg ttcttctgct tgtcg 

<210> 33 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer HYG-1U 
<400> 33 

cgggcgtata tgctccccat tggtcttgac 

<210> 34 

<21T> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer TK-1L 
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<400> 34 

tggtgtagat gttcgcgatt gtctcggaag 

<210> 35 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> primer M13F 
<400> 35 

acgacgttgt aaaacgacgg ccagt 

<210> 36 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> primer RMCE-DL1 
<400> 36 

gcatcgccat gggtcacgac gagatcctc 

<210> 37 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> RRMCE-IL-1 
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<400> 37 

aagtgagttt aaatgtattt ggctaaggtg 

<210> 38 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> TgTP-2L 
<400> 38 

acacaggaaa cagctatgac catgattacg 

<210> 39 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> primer neo-U1 
<400> 39 

gggtggagag gctattcggc tatga 

<210> 40 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> primer neo-L1 
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<400> 40 

tggatacttt ctcggcagga gcaag 

<210> 41 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> probe 



<220> 

<221 > m i sc_f eatu re 

<222> (23) . . (23) 

<223> connected to FITC 

<400> 41 

cggccgctct agcggtaccc tac 

<210> 42 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> probe 



<220> 

<221> misc_feature 

<222> (1)..(1) 

<223> connected to LCRed640 
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<400> 42 

gtaggggatc gacctcgagg gg 

<210> 43 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> probe 



<220> 

<221> misc_feature 

<222> (1)..(1) 

<223> connected to FITG 

<400> 43 

gctgtgctcg acgttgtcac tgaag 

<210> 44 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> probe 



<220> 

<221> misc_feature 

<222> (1)..(1) 

<223> connected to LCRed640 
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<400> 44 

gggaagggac tggctgctat tggg 

<210> 45 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 45 

gttgggtcgt ttgttcggat 



<210> 46 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 46 

cgcgcaatta accctcacta 

<210> 47 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
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<400> 47 

aatgaactgc aggacgaggc 

<210> 48 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 
<400> 48 

atggatactt tctcggcagg 

<210> 49 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer LCB2XL2 
<400> 49 

ttccaaaaga agtagagtgg agaaccagtg 

<210> 50 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> primer PGK2 
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<400> 50 

aggccacttg tgtagcgcca agt 23 

<210> 51 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer LCB2XL1 
<400> 51 

ccaaccaaat acatttaaca tattctaggt 30 

<210> 52 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> primer P6K4 
<400> 52 

gctgctaaag cgcatgctcc agactg . 2f 

<210> 53 

<21T> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> forward primer for ami i cat ion of SB transposase gene 
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<400> 53 

aatagaactg tttggccata atgaccatcg 30 

<210> 54 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> reverse primer for amlication of SB transposase gene 
<400> 54 

atccacataa ttttccttcc tcatg 2! 

<210> 55 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> forward primer for amlication of beta actin tranposase gene 
<400> 55 

cagggtgtga tggtgggaat gggtcagaag 3 

<210> 56 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> reverse primer for amlication of beta actin tranposase gene 
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<400> 56 

tacgtacatg gctggggtgt tgaaggtctc 

<210> 57 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> primer beta geo 
<400> 57 

tgccagtttg aggggaogac gacagtatog 

<210> 58 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> MS specific primer 
<400> 58 

tggagtgagc tagaatcaga aagatgacac 

<210> 59 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> M2L specific primer 
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<400> 59 

gactttcaag accttcgacg caccgttcac 30 



<210> 60 

<21t> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> NI4 specific primer 

<400> 60 

tcttcagcca caggctccca gacatgacag 30 



<210> 61 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> N1 specific primer 

<400> 61 

gatatgaaga gctgtcagtt tgtagcagtc 30 



<210> 62 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> Unmet-U 
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<400> 62 

tacagttgaa gtcggaagtt tacatacact taag 

<210> 63 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> Unmet-L 
<400> 63 

cttaagtgta tgtaaacttc cgaottcaac tgta 

<210> 64 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> Met-U 



<220> 

<221 > m i sc_f eature 

<222> (13).. (13) 

<223> N is 5-methyl cytosine 

<400> 64 

tacagttgaa gtnggaagtt tacatacact taag 



<210> 65 



WO 2005/003342 



<211> 34 
<212> DNA 
<213> Artificial 

<220> 

<223> Met-L 
<220> 

<22 1 > mi sc_f eatu re 

<222> (21).. (21) 

<223> N is 5-methyl cytosine 

<400> 65 

cttaagtgta tgtaaacttc ngacttcaac tgta 

<210> 66 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> forward primer for amylase 2.1 
<400> 66 

ccttgtacgg gttggtggag gtcac . 

<210> 67 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> reverse primer for amylase 2.1 
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34 



gene 



25 



gene 
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<400> 67 

cgccaetcga acaggtggac aatag 

<210> 68 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> primer 
<400> 68 

tgcgaggata agaacagaoa ctac 

<210> 69 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> primer 
<400> 69 

acagactcag aagcaaacgt aaga 

<210> 70 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> forward primer sequence for IR/DR-L 
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<400> 70 

gcacgggtgt tgggtcgttt gttc 

<210> 71 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> reverse primer sequence for 1R/DR-L 
<400> 71 

cttctaaagc catgacatca ttttctg 

<210> 72 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> forward primer sequence for I R/DR-R 
<400> 72 

gaaggctact cgaaatgttt gacccaag 

<210> 73 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> E6FP-1U primer 
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<400> 73 

cacgctggtg accagcctga ccta 

<210> 74 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> EGFP-1L primer 
<400> 74 

cttgatgccg ttctctgctt gtcg 



<210> 75 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> SB-2U primer 
<400> 75 

tcctagagat gaacgtactt tggt 

<210> 76 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> SB-1L primer 
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<400> 76 

atccagataa ttttocttgo tcatg 25 
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